A GEOMETRICAL PRACTICAL 


TREATIZE NAMED PANTOMETRIA, 
dmided into three Bookes, LONGIMETRA, PLANIMETRA, and 
STEREOMETRIA, Containingrules manifolde for menſuration of all Liner, 
Superficies and Solides-with ſundris ſtrange conclufions both by Inſtrument and with- 
out, and alſo by Glaſſes to ſet forththe true Deſcription or exact Platte of an who!c 
Region . Fuſtpubliſhed Te e to the Graue, 
Wie and Honourable, Sir Nicholas Knight,Lord Keeper ot the great 
Seale of England. Witha Mathematicall diſcourſe ofthe fiue regul ir 
Platonic all Solidgs , and ther Aſetamoryhoſic into other fine com- 
pound rare Geomerricall Bodyer , conteyning an hun- 
. drednewe Theoremes atleaſt ofhis owne - 
nention,ncucr mentioned before 
by anye other G 
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LATELT REVIEWED BY THE Avruos 
himſclfe, and augmented with ſundrie Additions, Diffine- 
tions, Problemes and rare 1 paſ- 

1 to the ding 
of his Treatize of A ſartial Pyrotechnie 
and great Artillerie,hereafterto | 
de publiſhed. | 
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AT LONDON 


Printed by «bell 7effes. 


ANNO. 1591 


To the riglit honorable my ſingular good 
Lor de Sir VNechalas Bacon Knight, Lorde Keeper 


of the Great Scale of Englard. 


Alling to memorie right Honourable, and mv fin 2ular good Lorde, 
I the great fuour your Lordilyp bare my Father in his lite time, and 
the coaterence it pleaſed your honourto vie with hymtouchun? the 
Sciences Mathematical, eſpecially in Geometricall menſurations, 
peruſingalſof late certaine volumes that he in {ns youthe tune long 

{ithensh:d compiled in the Engliſh tongue imong other l found this 
Geomerricall Practiſe elch my Father (it God ſud ſpured him lite) minded to haue 
preſented your Honoure withall, but vntimely Death preventing his deteri inati- 
on, thought it my part to accomphth the{mne, aſwell tor the ſatiſtaction of his de- 
ſire, as alſo to ſhew my ſelte not vnnundetull ot fo many good rurnes as your konor 
from time to time moſt abound.ntly hath beſtowed on me, hanin2therfore ſupplied 
ſuch partes oſthus Treatiſe as were leak obſcure ot vnperfect,· qioyning therevnto 
a Diſourſe Geometrical! ot the ſiue regulare or Platonicall bodves, contivning 
ſundry Theoricall and pr. &icall propoſitions ofthe manifolde proportions ariſing, 
by mutuall conference oftheſe Solides [nſcripron , Circumſeriprion or Trarſſmrmation, 
and now at the laſt fully finiſhed the fame, I am bolde to exhibite and dedicate it to 
your Honor, s an eternallmemoriull of your Lordſlups great fauoure tow ardes the 
furtherance of1-arning, andapublike teſtimomie of my bounden ductie: hoping 
your Honor will rather reſpect the good will wherewnthit is preſented , thonthe 
worthineſſe of the preſent , not agreeable I confelle to the excellent knowc- 
ledge whcrewith your Lordihippe is indued, euen in the verye Fountaines them 
ſclues whence theſe concluſions as ſprings or branches are deriued. And yet ſuch as 
Lnothing doubt your Honor will bothaccept in good parte, and alfoat vacant ley- 
ſure from ff.ires of more importance, delite your ſelfe withall, the rather for that it 
containeth ſundry ſuch new inuented Theoremer,and other ſtrange concluſions s no 
Geometers haue hitherto, in any language publiſhed, Whereby your Lordſhip ſhall 
not only incourage me heereatter to attempt greater matters, but alſo as it wete with 
a ſoueraigne medicine preuent the poiſoned infection ofenuious bac kbiting toongs: 
for as the veritie oftheſe experiments and rules ſhall neuer be impugned , being fo 
firmely grounded, garded, and defended with Geometricall Demonſtration: ag ainſt 
whoſe puiſſance no ſubtile Sophiſtrie or crattie coloured arguments can prev ile, ſo 
thinke I there is none ſo impudently malit us. as wil or dare reproue them for ine 
or improſitable, a hen they thall perceiue your Lordfſhip(whoſelearned iudgement, 
grauitie and wiſedome, is ſufficiently knowneto the world) dothallow and 2ccepre 
themasfragrint floures, ſelectund gathered out ofthe plerſinr gardines Mithema- 
ticall. meete to delite any noble, rec, or well diſpoſed minde, nd profitable frutes 
ſeruing moſt conunodiouſly to ſundry neceſſary vſcs ina publike weale, and ſuchas 
ſhall thereby receive pleaſure or com oditie, muſt ot dutic yeeld condigne thankes 
vnto your Lorſhip,vnder whoſe protection and patronage I hiue not fe red to ſend 
abroade(as 2 wendring pilgrime this Orphane and f. therleſſe clilde, the which as T 
percciue of your Honor fauorably accepted, ſo mene I, God ſpating lite, to imploy 
no ſmall portion ofthis my ſkorte and tranſitorie time in ftoring our in tiue tongue 
with M-t\:cmaticall den onſtrations, and ſome ſuch other rare experiments and 
practicall c oncluſtons, as no torr ine Realme h:th hitherto beene, T ſuppoſe, part+- 

r ot. In the mene time I leaue longer to det ine your honour with my 5 þ and 

homely tale, from more ſeriovſe and waightie aff ires, committing vour Lord- 

ſhip to the tuition ot the Almightie,w!-ograunt you along bealthfull 

honourable life, ccompanied withperte&tfelic rt i*, 


Your H-nours moll bounden 
Thomas Dio ge. 


The Preface to the 


Reader. 


Libeng Geometric for the certaintie thereof haus ſuch a prizilidge as fewe 
en ber Sciences bring ſo fortified with Demonſſ ration, thut no Precept or Rule 
thereof for the vernie can be regrooned , yet leaſt ſome, either of ignorance or 
malice ſhould affirme it unprofitable not ſeruing to any neceſſarie vſe in apub- 
A] lhe eats, I _ goed ſomenhbat to ſeye thereef, and firit the ſentence of 
=23\:>3 Platowraten at the entris into bis Schole commeth to my remembraunce, 
un Arras 34\ic views thereby excluding all ſuch as were ignorant of Geometrie as vnable or dm 
mec te to att aine higber ſecrets or myſteries of Philoſaphie. Ariſtot le alſo tntrearing of Ao- 
rail Phrloſophie,mm the fifth Booke of bis Ethikes, with Geometrical Figures mo#t braut ally 
painteth out Inftice, diſcerning and ſeneralh comparing ſundvie partes thereof with Ceome- 
tricall and Arithmeticallpropertions. But bus Interpreter 5 whoſe workes are yet extant , for 
want of lil in theſe mut ters, haue ſo blemiſded, dari ned and defaced bu meaning. t hit ſcarce- 
ly any reſemblance thereof ſhall to the Reader 22 In ſur drie other bus workes a/ſo of natw- 
ral Philoſophie as the Pliy ſikes, Meteores,de Carlo & Mundo, &c. ee ſpall finde ſundry 
Demonſtrations,that withour Geometrie may not peſſibly be vnderſtanded. And tolcaus 
Phuoſophie, how neceſſarie it is to attaine exalt (vorlegen A ſtronomie, Muſike , Per- 
ſpectiue, Colmographic and Nauigation , wirh many other Sciences and faculties, vhoſo 
meanely trauaileth therein ſhall ſoone finde. But to omitte talking of Geometrie mm general, 
and to ſbeake prinathy of this Treatiſe, I thinke good firit ro open the order and effeft there of and 
then ber to ſaye of the applyances . Like as emery body Geometrical is inuironed with Su- 
perhicies,andexery Superhiciesincloſedwith l act, ſo that it conſiftketh of theſe three Longi- 
tude, Latitude d Protunditie, and without conſideration of theſe three, no S clide may bee 
enetſured : ſo u this Treatiſe alſo dinided into three Bookes. The ſirſt emtreating of lines ſhew- 
eth ſundry meanes to meaſure all manner Lengths, Heig ther, Diſt ancer,and Profunditier. The 
ſecond termed Planimetra, ſets forth dinerſe meanes and ruler to meaſure many folde Saper- 
ficies, Plaine Conuex and Concave,whether they be compennde with flrarght or crrentave liner, 
or mixte of both. In the third named Stereometria, ii ſet out the exalt menſuration of ſnr ry 
ſolide r,repleniſhed with a number of rules and precepts gathered ou ef Euc lide, Archimedes 
and Appolonius Pergeus bu Comlei, wherein the Reader ſhall not a little delight hmſelfe 
with the fineneſſe and ſubt iitie of their inuention:1,eſtecially if be indenor himſelfe to ſearch out 
the reaſon .cauſe,and demonſtration of them. And now ſomewhat to ſpeake of the commotitre of 
theſe concluſions au the shilfull in Arc hirecture can apply the Stercometria to ſorme his turn 
in preordinance and forecaſting both of the charges quantities and proportion of allparcels ne- 
ee N to am bid of buildings. ſo Planimetra may ſer ue for dilpoſing all man- 
ner gr , Plantes of Cities, T awnes, Forter,Caſtler, Pallaces or other Edifices . The Mar- 
ſhall of the fielde ſhall alſo mo#t ſpeedely thereby appoint place conne nient for bus Campe, crſbribu- 
ting ener parte thereof acc ording to the number of his Men, Horſe, caviage, cc. Alſo in ſur- 
waning , parting and diniding of Lands amd is vod i, it ts moit requiſite a ſwell for exall as ſpeedye 
diſtateh therem,and i we haue notable recorde in Hiſtories how much this ſcience awailed 
Egyptian hen as by the inundation of Ny lus their whole countrey was ſo drowned that 
with of the water all their Bounds and markes were defaced : Tet cert aine wiſe men ayded 
with knowledge inthis ſcience, found out and diſſo ibuted to emery man hic owne. T he other part 
named Longunctra the nge mou prattizioner will applie to T opographue , forr-ficatron, 
condutting of Mines v nder the car th, and ſpootrug of great Ordinance. So that as there is no 
linde of man.of what vocation or degree ſo ener he bee but ſhall ſinde matter bethe toexerciſe 
bu mitte and dimerſly to pleaſure bim:ſelfe , ſo ſurely for a Gentleman eſpecially that profeſſeth 
the warres , aſwell for diſcomeries made by Sea. as Fortification . placirs of Camper , and con- 
ductin of Armies on the lande , hon e neceſſaree it is to ber able exat hye t0d:ſerrbe the true 
Plattes 
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Plittes, Symmetrie ar l propertion of Fortes Campes,T ones and Conntries Conſis an 1) ve 
berong hes, I thinks there are note ſo wnibilfuell, but will cor fe ſe theſe Cet nes 

trons mot requrſte, But ifany there be (0 rude , roraunt an { vnlearned, or fommeh b{:1. rt 
with ſelfe ling. that cannot be content to acknowledge any thing raue in 4 per fit Sole 
dier that is wanting in themſelues ( for ſuch ſurelye they are that motile ure ane mall 
mantaine thi« fonde opinion let them but regard: and marke the renowned (apt Ale x- 


nder the great, rho had this knowledge in ſuck high eſtimation that hee ſe!donue or neu mm 


his mand CG onguet; would attempt any thing rhe ther it were Forte, T on ne or Comntrey but 
fort he mould hae the exatt Topographie thereof and therevpon innemt , denile , and ifier 
execute his warlibe Polycier. On the comtrarie ide . for negligence of this bnonteige nee mye 
reade howe Aniball rhe mo#t worthie and ſumous S au lader that ener bach been ( „Acres 
ſtarces duch wayed was by that painefull,Grane ind riobt valiant Captarne ( Wntus F He 
us Mxiinus /edde avd traynedinto a Fields incloſed with /Fepe hilles and dreperuers, whore 
* noble C onſull had .o nur oned hrs H. 2 by fortifring of two {ountainer. that heewul 
all his Armie were in marmue teopardie is Hue peril ed for f mene had not the craft iowitte 
ef Anmiball imnerted a preſent pollicie tocſcape ſuch immment calamitie , Cyrus alſo nt 
great Kine ard mightie Monarche, was he not through ignoravce of Topographic , ewe tn 
prrſeirg of vittorie intratred and d;ſcomfited with all hiy power by the Sc itli m Queene Tho- 
mir is at the nner of O.x1s I paſſe oner immemer able E xamples of all ages , ne declu- 
ring the oveat aduantage or drſaduantage a Captaine may receine, aſvel/ imd as .- 
ing by tho rrong or weake ſitnaticn ofplacer, and by the foreknowle. {re or ignorance of ther : 
neither i there am liberall or free minde n hether he be of profeſſion Il url he er Un leu u il! 
not take great delighte and pleaſure to ſee home by Arte a man may meaſure the Diſtances of 
placerremore and farre a ſander approching nighe none of them, and that fiel. yea and Frove 
more cvalt y than if with Corde or Pole be ſhould painfully paſſe them oner , Ileret pon did the 
Portes ſarre At lis of ſuch huge and mightic perſonage , ſu/taining and vlg the earth 
and mig bie Maſſe of beawenty Spheres, for that this man notwith bending be were mpriſoned 
ina mortal l carbaſſe, and thereby detayned in this moſt inferior and wileit portion of the 111- 
werſallworld. fardefF diſtant from that paſſing pleaſant and beautiful! frame of celeſtial Or ber, 
yet his digine mende ayded with this ſcrence of Geometricall menſurations , founde out the 
Onantities, Difancer,comrſer, and ſtraunge intricate miraculous motions oftheſe ref lendent 
beanenty Globes of Sunne, Moone, Planets and Sta vet fixed, leaning the rules and precepts 
thererf to his poſterrtie. Archimedes alſo ( as ſome ſuppoſe with a Glaſſe framed by renolmtion 
of ſection Parabolicall, fixed the Romane nauie inthe Sea commung to the ſiege of Syracula, 
But to le ane theſe celiſſiall cauſet and things doone of antiquitie long av0c , my Father by his 
contirua'! paivfull wa iſer aſſifted with Demonſtrations Mathem tical, was able , and 
ſundric t imes hath by proportionall Glaſſes duely ſituate in convenient Angles, net onely d ſc o- 
were! things furve off, read letters , numbred peecer of money with the verye coyne and ſuper- 
ſeretion thereof,cat by ſome of bis freends of purpoſe e pon Downes in open F ields, but alſo ſe- 
nen Whles of deeltvedwhat bath ber ue doone at that inſtant in priuate places : Hee hath allo 
frndvie times by the Sunne beamer fixed Powder, and diſchargde Ordinance halfe a Mile and 
more diſtante m bich things I am the boulder toreport , for that there are yet lnamg dmerſe ( of 
theſe his doing )Oculati teſtes, and mary other matters farre more ſtrange and rare which 
I omit as impert inent to this place. But for inuention of theſe concluſions, I haue heard him ſay, 
ne! hing ever he/ped him ſo much as the exquiſite bnowledge be had by comtmnuallprathiſe attar« 
ned in Grometvicall menſurations, And for Science in great Ordinance eſpecially toſhoote ex- 
altly at Randons ( aqualitie not unmeete for Gentleman) without rules Geometrical, and 
per felt rbill in the ſe menſwrations hee ſhall nener knowe any thing thus hane I partei declared 
the pleaſure and commoditie that arye well diſpoſed minds may reape by theſe three Booker of 
wy Fathers . But ſomewhat to ſaye concerning the laſt Treatize of the fine Regulare B odyes 
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and their Metamorphoſis adiorned by my ſelſe, for that I knowe ſome ca many ſhall there be 
that will not ure to ſi as they lane done by others it ts a fonde toye,a meare cnriouſe trifle ſer- 
ning to no vſe or commoditie : ſurely I meane not greatly ro labour to attaine the g oa opinion 
offuch hauung learned bow the difpraiſe of the ignorant and vitions is no leſſe commend tion 
tha the praiſe of the wiſe and vertrous, being aprecedent infalible from the beginning and al- 
way continuing that ignoraunce enuieth knowled; c,and vice vertue. Enery man diſliheth or ex- 
toleth things accord ugly as they are agreeble or repugnant io his 1. aud rather would [ 
enionning the company of Euclide, Archimedes, Appollomus Pergeus, and other Geome- 
ters writing of t he like toyes and curio/ities be condemned than in ſubliſting matter agreeeble 
te ſuc he mens phantaſie and conceypt be of them highly commemded, and of the learned lau g ht 
at or condemned, but hovſoener Epicurus, Midas,or other like g1en onely to lucre and world- 
he pleaſure liſt to thinks there of, i —_—_ miſtruit of ſuch as conet the underſtanding of mat- 
ters barde and d:fficule,deſiring the knowledge of thing ; ſomewhat paſſing the re ache and capa- 


Citie of the common ſorte wherein onely the nature of man ſurmounterh heaſtiye kinds, or by 


proofe and aſſaie in caſes of like difficulrie able to iudge themſe!nes , this Treatice ſball not bee 


miſlined but thanke fully receined, and for the reſt perſwaſions are but vane , for as no wordes 
can adde ſtomacke or make the coward: valiant, ſo ſurely ſuch two footed Moules and Todes, 
whore deitinie and nature har h ordayned to craule within the earth, and ſuck vponthe much, 
may not poſſibly by am vehement exhortation be reduced or moned to taite or ſanonr any whit 
of vertme, ſcience,or any ſuch celeſtiall influence i hope ts if any fauite eſcape, as in ſuch long 
andintricate tediouſe calculations of Irrationall numbers may happen tobe ſome, the diſcrete 
and mode't Reader will rather of curteſie amend it, than with enniouſe caulation d n- 
gratefullye require my painefull trawayles , whereby I ſhall bee pronoked 
no! onelye to publiſhes the Demonſtrations of theſe and many 
moe ſirange and rare Mathematicall Theoremes, 
1 and not I nom ne to 
the worlde, 
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A Poynt I call which cannot be deuided, whole parte is nothing, 
A Line is a length without bzeadth of thickneſſe , whoſe extremities are two poynts, 
T Oe exe mant betweene two Poyntes is a ſtraight line , the contrary are crooked 
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A Superfices is ht hah lengh ano yeathonely, being bannen oy vetermine 


A Plaine Superficies is that which lyeth equally and enenly berweene his lines 0 


Av as fe cation of es ings one plaine Superfici&s, concur- 


F thole-lines that containe the be ſtraight, it is called lined Angle, and 
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mer trom one to the other, that ſhall be called the 
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The Booke © a 
nes Angles there art the kindes, the Onhogonall, the Obcuſe,aud he 


F 
Or 


une falleth Perpendicularly vpon thatis to ſay,making the 
— equall, — 4 D Orthogonall o right 
Angle,and that fa 
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A 
B ACtheri 2 contained of the perpendicular, and one part of the ground line 
equallto B A D | contained erpendicular, and the other portion the 
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The Bꝛode 02 Obtuſe Angle is greater than the Orthogonall. 


The Acute 02 ſharpe,is lefſer chan the right Angle. 


Ag 1 compe within linmites and boundes , whether it bee one oz 


A Circle is aplaine figure determined with one line, which is called a Circumference, in 
whoſe mids there is a point named his Centre, From the which 
to the circumference — 17 the which alright lin es dzawne 
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* Longimetra. 2 
AER SERIES dooth conteine both the Dimetient and Centre of his ci; 
cle, with the pyectle halfe ol bis circumference. 
Right line dzawne thꝛ the Centre vnto the Circumference ol both ſides,is name o 
Aj Diameter 0z the halle ol it is called his Demidiameter, 
Halle 
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L1Straightlines belides the Diameter in any Circle from « 
— jj —ů—ů _ * . 


N chat Code compꝛehended, is named an 


"4 
A Touch line is that toucheth a Circle in a Pointe. 
| 
Atera Light 9 ſuch as ther 
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A EEE 

JF the Triangles thee lides bet euery of them of like length, it is called an Equilater 
* . | 


B 2 Iſoſcheles 
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\ whoſe ſives and 


Ber baue onely the Oppoſite fives equall , and the other that containe an Angle vu- 


no angle arlght, then is i called Rombus. 
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r containing ſive , chen is 
a 


F one ſive 
Lobt 
tþall be named Romboides. 


gonium hath all acute oz ſharpe Angles, 


Schalenum hath thee vnequall ſives, 
An Obtuſtangle Triangle hath one obtuſe angle, and is called Ambligonium. 


Oxi 


A Rightangled Triangle is ſuch a one as hath one right Angle. 
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called a Square. 
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] F at the ives bee equall , and all the Angles right, than is chat Paralclogramme 
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All other Quadzangles are Tropexia. 


Olygna, are ſuch figures as have moe than foure ſides , whole if they bee all 
PEN he hon tre the 3 


.. 


A Dnmant is th fourth parte of a Cnc timer with two Semnfviameters co. 
> mouly diuided in o. poxtions, which parti g are named grades oꝭ degrees, 
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The fyrſt Booke e 
The fyrſt Chapter. 


How Perpendiculares vpon any ſtraight 
line are creared, 


mit A B were the line to be croſſed, q that ye deſired a Perpendi⸗ 
2-44 culare n plumbe line in C, open pour compaſle, put the one toote in C, 
me of either ſide the line one pzitke, D E. Nowe extend the compaſſe 
ts the wideneſle of bothe, oz ſhozter, putting the one fcote in D and the 
an Arbe ouer and vnde t C. This voone dif- 


* 0 
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F 
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The ſecond Chapter 


How perpendicvlare or hanging ines are dravne from 
a poynt — — to any right line lying in the ſame 
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who did finde 
make a right 


tnuention might heere take place, 
theſe numbers 3. L and g. 02 like meaſures to 


chagoras 


I 


P 


Angle. 


The third Chapter. 


aſſigned to extend a Parallele to any other ri 
— the Superficies * 


From any point 
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to the firit in 1 ether ) you 


The fyrſt Booke 
| Example, 


A Den A the point aſſigned, B C the line, A D. the ; F 
perpendiculay let wy ow A, C F. the perpendiculare av | 


ereared from C. my compaſſe opened to the wydneſſe of A 
D, I fet one foote in C, cutting C F, with the other in E, Gunlleles 
then applying my Ruler, I dare the line A E, which u 4 
Parallels to B. _ 


The 4 Chapter. 1 


To diuide any limited right line into as T 
partes as ye liſt, 


ws j 1 
Example, 


A= the line A B which I would dinide 3 I creme ee A and 


B. the perpendiculars A C. D. as you may and qe mn — 
at aduenture,] meaſure Matter omen” a EF. — Ü—Ä— 
in the other ( from the laft in one 

may bebold in the Figare the 


Le. portions, in this manner [I 
# into as many portions Be 


* 
* 


line A B, parted into ſeancn 
js 4.4 "won ve: 1x 


« y ou lift 
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The yk Chapter. 


How equalll Angles are made, 


Art one foote of your compaſſe dpon the concourſe 02 meeting of thoſe 
two right lines that fontaine the „ whoſe like oz equali you wenld 
make, and opening pour compaſſe at pleaſure, deſcribe an Arke cutting 
the two containing ſides of the Angle : then mae an other right 
ine, and placing one footer of the compaſſe (remaining immoout able) 
£27 thereon, with the other deſcribe an Arcke riſing from that laſt dzawnc 
| and open pour compaſle to the wideneſſe : 
0! the Arcke in the two containing ſides, and tran» 
ſpozting the ſame diſtance to your ſecond Arcke, ſet one foote of the compaſſe at the begin- 
ning thercof, I meane where it riſeth fromthe line, with the other cutte the laſt deſcribed 
Arche, thenlaping pour Rular to that interſection and to the centre of the Arcke, d2awe 6 
fight ime till it concurre with the other: thus haue pou a newe Angle equall vnto the 


Example, 


Vipoſe B A C. the A 7 like or equall I D E. the Arche de with 
js ooh ah babe : 


A, the compa('t immooueable, I ſet one foote in the 
rg marr progernc dg This 9 
done, I open my compaſſe to the diſtance of D E, and pla- © 


ing one foote in K, with the other I creſſe the Arche, 4 Kk a 
i]. fra lying th Rube 1 | end 1 dr awe the line 8 

FH,and bu hae I made the Angle H F G.equallts == \ 

the firt Angle B A C. 7 — 7 — 


The 6 Chapter. 
Tomakes Triangleequalito any otherright line 
aſſigned, | 


Triang 


Irft in the laſt make 
— — the laſt pꝛopolition an Angle 
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The fyrſt Booke 
Example. | 


He triangle afſi „Ace Angle at By the former probleme I frame an equal 
— rr 

ard E F. till they become of e qaul length with A B and 

B C. which I may eaſily do by extending my c firſt 

to AB, BC, "SO erring thoſe ds 
Jengthrro D E, and EF. Fi 
edi or limits of theſe lines, I drawe the 
D F, and this haue ef, 
equall to the other A B C. 


I — — — of Seometricall menſu ration 
monſtr ation of ſuch rules as ſhall enſue, Je * 


The firlt Theorme. 
Ny two right lines croſſing one an other, make the contrary or verticall angles 


equal. 
The ſecond Theoreme. 


IF. ay right line fall pon two Parallele right lines, it makeththe outward Angle 
on the one, equall to the inward Angle on the other, and the two * 
ſite angles on contrary ſides of the falling line alſo equall. 


— pe produces, ee e is equall to the two in · 
— — M 
The fourth 


Angles of any T 
[New pungent nephron 


Theoreme, 
ſubrendente fades: 


F any foure quantities be jonall, the firſt multiplied i the fourth, 
: _ aqui equall — is mage by — the — 
e thi 


The faxth 
frm plaine c or concaue glaſſes, are reflected in 


equall Angles. 

| N right angled 9 the fide Angle, i 
Tri uare ofthe fide ſubtending the 

noo eee e C 


 Theeight Theorem. 
L Parallelogrammes are double to the triangles that are deſcribed their 
being equall. 4 — 
The ninth Theoreme. 
1 ;gures retaine double the proportion of their eorteſpon- 
The tenth Theoreme. 
] Ffromany Angle ofa Triangle to his ſubtendent (ide, a aredeſcende 


os — that labtendse ſide, ot bel added to one of the comming 


F Longimetra. 11 


ſides ſquare, ſurmounteth the Square of the third fide — np. Parallelo- 
gramme contained of the whole baſe and double that his ich lyeth be- 


tweene the perpendiculare andthe laſt named third ſides ſubtendent | 
The 7 Chapter, 


The deſcription ofthe Quadrant Geometricall. 


lahaue 


maketh 90.degrees, 


B 2 of 


$ Tri on 3 „ of 
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Of thelScale. 

FD. the Scale ye Gall 22awe frem either ſive ot pour Quadꝛant a tight hanging line (as 

is declared ) touching che middle line in ene pointe , ſo baue pee the ſides of pour Scale 
cach to be deuided in 1 260,100, ioc d. points all metkłed from the centre A, the moe the 
moe commot ious. F oiget rot to haue two cquall xe plates of taſſe perſed in the nirdes 
(fo2 pcur ſigbtes) and platt d di the ſidt A D, es vct fee EF, with a line and plummet fal- 
ling out of the centre. A. I tall the S ce le in this Qu dent the two ſides within diuided in 
cettaine poꝛtions 02 partes, And thoſe 12. partes ncrte to your fights name pointes of 
right ſhadow: the other ſide of the Scale pozticns 02 points of contrary ſhadow: better bt 
were, yea and moꝛe fo2 the purpoſe it eche ſide had 60,100.07 1000, diuiſions. 


The 8 Chapter. 


The vſe of the Scale, ſhex ing perpendiculare or direct 
heightes by their ſhadowes, 
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— Onuey the leſte ſide of your Quadꝛant Geometrical! toward the ſunne, 
the thꝛead & plummet hauing their free courſe moouing it vp cz downe, 
vntill both your ſights haue receiued the Sunne beames . Then if your 
thꝛe ad be found inthe twelfth part, ſhadowes of all things ( being per · 
pendiculare eleuated) be tquall with their bodies , if the plummet with 
2 the tlutad be perceiued cutting the parts next to the ſights, which J call 
, right ſwadowes, then cuerp thing direct is moꝛe than his ſhadowe. By 
chat popoxtion which: 2. exceedeth the partes where the tine ad was found : ifttfall on the 
firſte parte of right, take the ſhadowe 12 times to make the heigth, if it che unce on the ſe- 
cond poꝛtion ſire times, on the third foure times, on the fourth thytſe, in the fifth twile and 
two fiftes of the ſhadow,in the ſxte pointe twiſe, in the ſcauenth once , and fiue ſeuenths of 
the ſhadow, in the eight poztion once and a halfe, in the ninth once and the thi d partt, in the 
tenth once and the filt parte: in the eleupuch pointe pre ſhall take the ſhadowe once and the 
eleuenth part of that ſhadowe : o in fewe woꝛdes, multiply the length of the ſhadow by 12, 
and the p2oduct diuide by the partes in which you found the thread. your o1:otient ſhewetb 
the heighth: but and if it be in the partes of contrary ſhadowe: auc ment the leugthof the 
ſhadowe with the partes declared by the Plummet,and the entre aſe diuide by 12, fo tom 
meth the altitude alſo, Enſample, in the figure that goeth befoze it is plaine to be _—_ 

en 
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Longimetra, 3 


Cn the thꝛead fallech on 1 2 poꝛtions, the hadowe is equall with the thing it ſelfe , In 6 
ot right it is but halle, in ſire of tontrarie it is twiſe the heigt ): ſo to conclude, ye may ſee as 
the ſtoe in right exceedeth the par tes, ſo dooth the altitude oꝛ bodie the ſhadowe, and contra · 
ric m contrary ſhadowe, behold your figure how the tin ead cutteth s partes ol tontrary ſha- 
bowe in the Quadꝛant next to the right hand, the ſhadow B C then being 210 foote, multi 
lie (as I haue ſavd)the length ok the hadow 210 feete, wich 6 che parts cut by the thyead, 
encreaſcth i 260, that diuide d by twelue, riſcth105 : the altitude of ſuch a bodie which had a 
{»»owe then 210 feete, Thus of all ſuchlike. 


The 9 Chapter. 


Ot Vigetius concerning heigthes 


2 
759 
l 
7 7 
\ 
» 
10 
D 
4 N 
FAS 
— 
9 | 


rrrrrrrrrrrrrrrrri r- 


E affirmeth by any cer taint mcaſure directly landing ( whoſe ſhavowe is 
knowne)the heigth of any other thing the ſhadowe then meaſured not to be 
hid,perfozmed by the rule ol pꝛopoꝛtion. 

k Example, 

Suppoſe the ſhadowe of any thing 210 feete. Now ſay 20 the ſhadave of 4 


: thing bnowne gineth to. what ſhall 2 10,riſeth 105 © the heigth. 


The 10 Chapter. 


Without ſhadowe or any fupputation by your Quadrant 
geometricall to take feig 


thes approchable, 
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the touche of the line and plummet in C, declare where pee muſt beginne to lape the mea · 


ſure backe · 
The 11 Chapter 


With the ayde oftwo places to ſearch ou: 
improcheable heightes. 
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the whole altitude from the ground, xc. Il the one roome cauſe the tine ad to fallin12.the 
other in g. ol right havowe, then triple the ſpace, ſo haue pe the heigth alſo, Oꝛ the one in 
12. the other in 9. of right ſhadow, then quad2uplate the diſtance : yea the one vnder 12. 
that other 6. ol contrarie ſhadowe,then the ſpace betweene both ſtations is equall with that 
you meaſure,euer vnderſtanding from your eye vpwarde. ©) if che plummet be intoꝛced 
fo fall vnder 6 points of the contrary ſhadowe,the other vnder 4 partes ol the ſame, o2 in 4 
and z of contrary,in all theſe the diſtance of the place is equall with the altitude . So then 
in meaſuring the ſpace betweene the two places ye haue gotten the heigth from your eye 
vp, putting vnto it(as I haue ſaiv)the length from your ſixhe downeward, the iult altitude 
of the whole appearech : the Bale being tuen with your ſanding. Example. This figure 
declareth the falling of the c2ead vader 6 ol right, and 12. Alſo vnder 12 and 6 of con. 


tratie, 


Longimetra. 15 
trarte, by donbling the ſpace betweene the two firſt places, the altitude appeareth, In 


kke manner the dillante from the middle ſtanding to the laſt, bzingeth the beigth kom 
pour light, 


TTow lengths in bergth are bnowne, 


J ould not haue pou iqno1ant heere howe to knowe lengths which be in betgth not ca: 

lle to come vnto, firt by pour Arte afoze mentioned get epther beigth, ſubduce h) e leffe 
beight out ofthe moze, of foxce your deſlred length remapneth. ©) thus, let the plummet 
fall vnder 12 poztfons, mar ke pour place, goe in towarde the thing ( the tiyt ade as it was) 
vntill ye ſee the baſe of that length, ſo the diſtance betweene the two Randings is viboub- 


tedly the length: heere needeth no Example. 
The 12 Chapter 


How by your Quadrant with calculation ſpeedely to knowe 
* all heightes acceſſible, F 


Our Quadzant as tofoze is ſaid handſomly cleuated againft 
02 towarde the thing to be meaſured, perceiuing thozow the 
ſixhts not moze than the toppe. Marke well the diuiſions of 
—— in your ſcale, if they bee of right ſbado we. 


Example. 
3 


Dmit the thread with the plummet note 6 partes of contraris, as yee in ty ſee in this Fi- 

the diſtance frrom the baſe A to your ſtanding B ug foote mulbiplir that by 6, ſy haue 

yee6go,the which dinided by ia. yeeldeth 35 + foote : to this adioyne fine foote( being the heigth 
of your fight to the grownde ) conclude the Altitude 62 f foote. 


Heere pes ſhall note that in menſuration of beightes wtth' thus inſkruament, 
it ſhallbee requiſite firſt to finde what parte of the Altitude is lenell with 
your eye which you may thus doo : 


* 


——— & eye, diſtouereth 
that is to ſay, home much higher 02 lower the 
at your ſtatian, which difference as yet 
Hall ſee cauſe added on dettacted from your found as is befoze declared , peeldech 
mol exactly the true altitude, and thus all pou be aſſured neuer to erre, how vneuen 02 
bnlcuelllo euet the ground be. _ 
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The 13 Chapter. 


To get inacceſſible heights by ſupputa h ou( ich che helpe of two 
1 8 ei 2 of the Scale —— — 


your thzead in the firſt tation fall vpon 50 points of contrarie, 
with thole diuide x 00, ſo haue ye 2. In the other place 


SY 


JED right backe oz foward 
trarte,now 100 diuided with 2 
is left pour diuident,meere the ſtandings 
MY diuide that by 2, vour diuiſo2 , ſo haue pre the heigth from the eye 
. Note,if the di | the ſpace be- 
A twrene the ſtandings halbe equallwith the defired hetgth, adding 
pour ature. It 2. theſpace is double to the altitude, it 3, theefolde, c. 


Oz thus wozke : Reduce the parts of contr arie ſhadow vnto poztions ofright , and then 
doo as pou would with pointes of right : that reduction is made thus, multiplie : 00 in him- 
ſelfe,ſo haue ye 10000, the which diuided by euery parte of contrarie ſhadowe , ſo ſhall they 
be as points of right ſhadowe : And i pee haue made two ſlations, pull the lefſe Quotient 
from the great, the reſt waighe as pou haue beene inftructed. No end hath the Geometer 
in finding true meaſures, many I might ſaye infinite moe wayes beightes are founde, by 


anye two equall chinges ozthogonally topned with Staffe, Cozde, Squire, Triangle, 


Glaſſe, #c. as bzeefelp 
\ By ave 
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By any two things af one * ioyned thus in rig lx 
* —_— — t as you ſhall ſce caule, till 
e end C applied to pour eye, goe backewarde 82 toward % 

1 can 4 —. dale of your Altitude, by the ex cta. nes AB: ſo dooing 
the dillance betwecne your foote and the baſe, is equall to te „ 
beigth,wt:hout adioyning the altitude of pour eye, which in all | 
thereft befoze ſhewed is required, onely heere yce ſhall take 
becde ſotacouple A B a CD that in bcholding the altitude, 
your line A B may depend perpendiculare o2 tquediſtant to che 
' beigth. In like loꝛte may you meete the v ilbante of anye two 
things in ſight, and that cractly, if pou vle diſtretton inplacing 
A B, that it be alway parallele to the line meaſurtd. 


d The 14 Chapter. 


Heightes art ingenioullie ſcarched out by a ſlaffe. 


g F any litt be crected,the mealurer vpon his backe veholding the 
ADJ r 


* mo A thing to be meaſured, mouing back 02 mawing neer to that ſtaffe, 

vntill yee may rightly and plainly ſee the very ſummitie oz vpmoſt part of the thing to bee 
meaſured,by the top of your ſtaffe , which per ſoꝛmed make a marke where pour eye had 
his place : Now meaſure the diſtance oz ſpace from the Naffe to your eye with the taffe it 
ſelfe, and note what pzopo2tion the ſtaffe hath to the diſtance, the ſame ſhall your 
haue to the length from your eye to the baſe of that Altitude. The faffe GD 
(in this figure)and the diſtance C E are tquall, therfoze affirme the AB to beequall 
pea ſo lung as the diſtance betweene your eye and the baſe of that heigth which is 
A E,if otherwiſe attoꝛding to the pꝛopoꝛ tion afozementioned, pee may by the rule ( talen 
the golden pꝛetept.) bing the lk heigth thus, meete the grounde betweene pour eye and 
the Caffe ſuppole it 1 2 the diſtance from pour eye to the baſe 200 foote , your 
affe 5 focte,ſay of 2 commeth 5,what ſhall come of 200, ſo haue pe 33 feete and 5 your 


cxact heigty. 
| The 5 Chapter 
Ve may alſo herebyreadily meaſure all lengthes ſtanding in heigth as the alti- 
tude of any Tower ſtanding on a hill. ot the length of a ſteeple ; aboue the 
batilements, or the diſtance betwegne ſtory and ſtory in edefices , your ſelfe 
Randing onthe ground, N 


— . 
— - 


) £0 ILY the fourth number pzopoztionall 40 foote, 
| B G. And thus may you meaſure 
partes(without any other 


inſtrument) any 
Behold the Figure on the other fide. 
D 


The 
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The like is brought to paſſe by the Squire, 
beholde the Figure. * 


Lwapes D C will retaine the ſame pzopoztion to D E, chat B E doch to AB , ſothar 
Al d, you may by the golden rule attaine the heigth of A B, 2 contrarie if 
pou know the Altitude A B,you may popoptionally learne the longitude E B. Plea- 
— 1 4—— ͤ—ͤ But where 
as well fog longicudes and diſtances , making the ſtaffe a ſive common 


. ſanter to 
as ſome doe le 


though demonſtration beare it, J allowe not of tt, the 
- groweth lo acute, and vnſenlible, that great errour 


5 | b n- 
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The 16 Chapter. 


0 
'B Glaſſghei thes may be pleaſantly praQiſed 
Phe 2 — 40 


r — — on the ,fo it may lie equall,yea euen in heigth with the 
3 the thing to be meaſured, pour eve on the glaſſe fired, goe from it 
7 Wu N rr 
Le 


beigth, Then let a plummet with a line come from pour tie to the ground, 
F arte the fail of that plummet, looke what the diſtance bea- 
— — 


"GS reth(from the latd Plummet to the Centre por ln mort 
length of the cozde, the lame ſhall the ſpace betweene the and the the heigth, 
baue to che altitude deſirtd. * w_ 


pꝛecept map be as well heere vled as afoze, and 


of | 
REES Na a — the Plummer 
with the line E D from the ſight E lo the 
r —— — 
The 17 Chapter. 


To meaſure che of U by the Quadraat 
deepeneſſ; —— Quadra 
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plye the hꝛeadth by 12, the P2oduict diuide by the points found, the depth alſo appeareth. 
Enſample. In the figures following there be; points of the Quadzant cut, #c. 3m121s 
contained foure times, lo is the Diameter in the length o2 pzokuuditie , Jn like manner of 
p2ope2tion(as is declared) yee may gather the length of thing aſcending ſome bigh Tur- 
ret, Farther note whatſoeucr Jhaue ſatd of the Quad? ant appertaining to heightes know 
that to be ſpcken of the Square Geometricall, which heer: ſhall be put fo2th toz lengthes 
onely, ore reaſon one groum ſerucd them bothe , As eaſte alſo is it ta knowe howe much 
water, I mt ane howe many? quartes, gallons, o othet meaſure are contained in theſe 
Welles, oꝛ in any other Re txtauate body, which ſhall plaincly appeat e in the laſte 
kmde ot Geometrie in place due. 


By this inſtrument alſo yee may know from any ſpting ot fountaine, 
whether the water may bee conueyed by Pipes ot otherwiſe, to 
any other place or places howe fatte diſtant ſo euet they bee, yea 
though there be many hilles and valleis betweene. 


«S222 ould not haue you ignozant that the nature of water is ſuch, as 

y pipes it may bee rered aboue the fcuntatne head, and carrich 

| ouer hilles 02 mountaines howe high ſo ener they bee, ſo that the 
d - vent 02 end where tle water nuſt iſe ont of the Pe be infertoz 

Noche Fountaine whence it ts derived : neither neede pou rare 
VA though there be mam vallies in the waye, foz experience teacheth 
Ma; chat the lower your water falleth, the moꝛe freelp it will run, and 
<3, the me pure and holeſome it ſhall be. Alwayes it behooueth you 
to haue conſiveration of the Fountatne whence it pꝛoceedeth, and 
the Heſtarne, Nell, o other place whereinto it falleth, that his be lower than the other. 
It is alſo co be wayed howe this difference ol highneſſe and lowne ſſe is to bee accompted, 
ſome ſuppoſe that all places lying in a ſit aigut leuell line from the ſpzing he ad, are of one 
heigth, which opinion is erronious,becauſe the water ( being an heaup body as the earth is) 
pꝛeſſetch and tendeth alway to the center, And in all his courſes ( being not violent iy foxced 
contrary to his nature) mooueth downt ward, 02 at the leaſt vnifoꝛmly and c qut diſtantſye 
from that centre . Werebp it is manifeſt that no ſpꝛing can of his owne nature runne in 
leuell 02 right line from his head,fo2 this equidiſfant courſe tothe centre, is an arke 02 pox- 

tion ot a circle, But eueryleuell right line (conſidering it is a ceutingent 02 touch line) is 
| caryey 
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caried aboue the tirtumferente, and the farther it is extended, the farther dilantiit is from 
the Centre, ſo that either the water muſt make his courſe vywarde vtterly tontrary to his 
nature, oꝛ elle it (hall decline from hes leuell right me, Jn deed the Glove of the earth and 
water being (a great, any {mell Arke oꝛ poꝛtion of their ctecumneronce, will nt C nſiulte 
differ trom a ſtraight line. And pet in conueping of waters any great diſtance , vo» exyort- 
ence will bewzap anerro2. The meane there loꝛe to attame potfection heerein, is to ade the 
difference betweene this ſtratght and circular lme, whereofheereafter J ſhall intreat move 
at large: onely heerewill I open how without any erro2 ſenſible, (ſufficient fo2 any Becha» 
nic all oper ation) by the aid of ſundꝛie ſtations ye Hall accompliſh this purpoſe, | 

FirC u behooueth yee diligently to marke at the fountaine head the Superficies of the 
watcr,and if the ground lo ſerue that yee may place pour eye encn therewith , rake your 
Quadꝛant, and turning your ſelfc towarde the place wither you meane to conuave his 
water, (if it be within ſight) eſpie the ſame through the ſightes of your Quadꝛent, marking 
diligently the fall of the Plummer, wLich if it cutte any ofthe Oegrees, ve may tonclude 
ic is not poſſible fo the water naturally to tunne thither. But if your Scfiptrrne oꝛ place 
be not to be lecne at the Spꝛing bead, then eſpie ſome other marke taugh the fight of 
pour Quad ant on either ſide toward your place, alwaies cauſing the tncad and ummet 
to {al directly vponthelaterailine where your degrees begin,thenramoning® ituatianx your 
tye at the point oꝛ marke which pou laſt eſpied, find though your ſixhts anew mark, cauſing 
pour plummet # th2ead to fall vpon the afo.ſaid lateral linc,oud thus pꝛocced it am ſt ation to 
ſtation, ull you come to the ſight ofpour laſt place, then it your Plummet # th2ead cut the 
Degrees, ve may conclud as atoꝛe: but ifthe ground at the Spring head be ſuche, as ya; 
cannot connentently place pour eye as Jhane laid, then let fall from you eye, 02 ſome place 
of equall heigth with your eyt, a ſtring and JPlunnnet to the humme of the water, mzaſu- 
ring the length thereof , Ik at pour laſt ſtation your Plummet and thzead hanging as A - 
haue toloꝛe ſaid, your viſuall line paſſing though the ſightes of your Quad? ant fall aboue 
the Seſtourne where this water ſhould iſſue out, errcare a Pale 02 ſuch like thing tothe 
beigth oz length that the ſtring was at the Fountaine head: and if your viſuall line reach?! 
bigher than the toppe oꝛ ſummitie of that Pale alſo, yee map conclude that this water may 
bee deriued thither. And if from chat parte of the Pole pour viſuall line cutteth, yee abate 
the Perpendiculer from pour eye to the water at the Fountaine head, and fo2 euery mile 
trauailin 7 inches. the pointe where you leaue is eracthe leuell with the Superficies ofthe 
water, and ſo high it may be brought, and not aboue, Jt behooueth ye alſo to take oꝛder that 
pour ſtations be not aboue 200 02 300 pace at the moſte a ſunder, otherwiſe erro2 ſenſible 
map enſue, Nee may alſo (if need require)at tuery ſtation erect an high Pale, and ſo may 
you paſſe ouer both Yountaines and Ualleys, alwaies noting at euery ſtation, what poꝛti 
on of the Pole your line viſuall dooth cutte, reſeruing them to bee added oꝛ ſubtracted as 
you ſee cauſe,at pour laſt ſtation, Superfluous, yea rather teadious ſhould it bee to vſe 
moe woꝛdes in lo plaine a matter, the ingenious P2actiſioner will finde lundze wayes to 
helpe himſclfe as occaſionrequires by ſight of the ground, tc, 


The 18 Chapter. 


To get the length or diſtance of any place or marke in ſight, 
be it neuer ſo farre, and that without 
inſtrument, 


| Dong many practiſes I finde ſixe wayes principally to bee had in eſtima- 
tion, the firſt enſuing without anye inſtrument , other requiring aide of in 
A 3+ | ftruments, whoſe names, compoſitions and vſe followe , as ſeemeth 

e meete. Although in meaſuring of lengthes after the mindes of manye 
| wiiters the auoiding of hilles , and in fewe wozdes moſte plaines hath 


"-! beene dee leaſt great erroꝛs ſhould enſue, here ſuch thinges ſhall = 


„ 
A. 
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gomg beck rom t 300 lot map) flea your 
firſt marke og ſtaſſe and it agree all in a 


Example. 


Exe this letter Arepreſemerh the fortreſſe 
| gr h tobe meaſured, B uu —— 


mat ion ſideiſe is onall or right ar 
Lie is vpon the ſodaine ro bee made, 2222 ro Pythogoras iam ion 
mentioned among the defſinitions as the beginuing of of this Booke rake 3 hanes , corderor ſuch 
like the one 4 ſuch partes as the other is 3 and the third g. Thi done 3 
ender togit and the angle [perm — = A % which firſt placed at 

and after at D one of bus comprebenv vis Ate whe hl guide ou * 
E, or if you defire with mor expedition e 22 ng of the 


cordes or ſuch like to o_ ical rule. t 3 arr. fticke and conjoyne 

them mating a triang mot of h — Ba then placing one angle 

— amen to A. delt your ſelfe fidewiſe by the other , alwayes remembring 

toplace the ſame Angle at — — ag aine in like manner, in all the reft doe 

2 ge nce, yes ſhall mot exattelye meaſure an ye 
ance 


The 
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The 19 Chapter. 


With Halbardes,Pikes or ſtaues hauing no other inſtruments, you may me a- 
ſare the diſtance betv cen any two markes lying in a tiglit line from you, 
not approching any of them. 


Ou ſhall firſt ( as was declared in the laſt Chapter) pꝛepate 
7 an Angle with topning any thzee ſtaues oꝛ ſuch lite togither. 

| which you muſt (at pour ſtanding) place in ſuch ſoꝛt that one 
of the ſides containing the Angle, may lie directlye towarde 
the marke: then ſctting vp a ſtaffe, pike oz other marke there, 
departe ſidewile as the other ſide of your Angle ſhall direce 
pou,ſo far as you lift, the moze ground the better. And there 
> ſet vp your ſecond ſta fte oz marke, then goe directipe backe 
from pour firſt ſtaffe ( alwaies keeping it exactlye betweene 

= your ſight and the markes) as many ſcoze againe , 02 pike 
length as pee liſt, ſetting vp a third ſtaffe This done, vou 
place the ſame Angle you vſed at pour firſt ſtaffe , nowe agatne at pour third ft affe, in 
all pointes as it was befoze : The one ſide of the Angle lying directlye cowarde the firſt 
Caffe, the other ſide will ſhewe you whither you ſhall goe to place your fourth Raffe, fo2 
paſſing on till in a right line with that ſive of pour angle. you ſhall at the laſt find the ſecond 
ftaffe iuſtly ſituate betweene you and the fardeſt marke, there ſet vp the fourth ſtaffe, then 
remooue pour Angle againe to the ſecondſtaffe , and placing there as befoe the one ſive 
tuen with the firſt ſtaffe paſſe on in a tight line with the other till you come directly betweene 
pour neereſt marke and the fourth ſtaffe there pitche vp the fift, Nowe ſhall you meaſure 
how many pace,halberd oz pike length is betweene pour firſt and ſecond Caffe , deducting 
that from the diſtance betweene the third and fourth, and this remaine you ſhall reſerue fo2 
a diuiſoz, Then multiplie the diſtance betweene the ſecond and fife ſtaffe in the diſtance be: 
tweene the third and fourth affe, the pꝛoduct diuided by pour reſerued diuiſo, peeldeth in 
the Quotient the true diſtance betweene theſe two markes. 


Example, 


A B the two marker whoſe diſtance I would meaſure,C my ſtanding place where I ſet vp nw 
firſt aſfe,] my triangle made of three ſtanes halberds, billes, or any ſuch like things, K L A, 
the Angle which I will now tiſe in this practice N, firſt placed at C, ſecondly at b. thirdly at 
E. at C and D the ſituation is all ane, bur at E. it ſe diſfereth as you may beholde in this 
figure which I wonld haue y ou note Jeaſt happely yee bee deceined in your praftiſe, the firſt ſt affe 
C.the ſecond E. the third/taffe D,F the 4. O the fift ſtaffe, C E the diſtance bet wee ne the firſt 
and third doduc ted from D F, the diſtance betweene the ſecond and fourth there remaineth 
H F your diuſſor which meaſured,T admit 50 halberd lengths. The diſtance berweene GE 30 
balberd * mai is Floopike length. Now too multiplied in 3 0producerls 
3000,hich dinided by go le aueth in the quotient 60,1 conclude there fore the diſtance between 
AB 60 pike lengthes. This one thing is ſpecially to bee noted, that whatſoener you mecte the 
ſpace G Ewithall, whether it be ll arrov or ſtaſfe that yee vſe the ſame in meaſur ing 
HF, and. us for D F., it forceth not what you meaſure it withall, marry what ſoemer it be, your 
quotient ſhall beare the ſame denomination : preciſenes is tobe vſed in placing of your triangle, 
and in meaſuring E r if D F bee but a ſmall 
diſtance,and the Angle at B very ſharpe, there in this matter no furder admonition, 
ſmall pracliſe willreſolue all dowbres. 


The 
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The 20 Chapter 


+ To meaſure the diſtance betweene any two markes howſoeuer they be ſituate, 
co though there be tiuers or ſuch like impediments betweene you, as ye can» 
not approche nighe any of them, and that without inſtrument alſo, 


Dur Angle as before hath beene ſapde,p2epared of anpe thꝛee 
laues, you ſhall firſt at pleaſure ſet vp one Caffe , and apply- 
ng tberevnto your Angle in ſuch ſozt , that the one containing 
Ir 2 I [bu lie directly to one of your heere fo diltincti- 
8 "WY J will call the firff)go backward co and fro til you find pour 
cond marke pzeciſely couertd with your ſtaffe , noting what 


— 

n — — — 4 — 
—— | , your 

virect you ſo farre as pet lift, and then ſet vp your ſecond Caffe, yet paſſe on from thence in 
a tight line as many foote pace q other meaſure, as pou mill, ſetting vp againe the thirde 
Raffe,now at pour ſecond ſtaffe ſituate your Triangle in all reſpects as it was at the firſt, 
and paſſe on from thence in a tight line with that containing ſide of pour Angle that riſeth 
from pour ſtaues, and commeth ſomewhat toward the marke going ſo farre till you eſpit 
pour ſelfe inftly betweene your third ſtaffe and the firſt ma: ke, there ſct vp the fourth affe, 
then reſozt to pour Angle againe, and ſtanding behinde that ſecond ſtaffe , note whither a 
right line from the Angle to that notche (befoze made on the ſubtendent Naffe os ſive of the 
triangle) will direct pou, fo2 that wap preciſely ſhall you go on till you come in a right line 
with the ſecond marke and third ſtaffe eretting there the fife ſtalle. This doone you muſk 
meaſure the diſtance betweene pour ſecond and third affe,reſeruing that fo2 a diuiſo2, then 


multiply the diſtance detweene your firft and third ſtaffe in the diſtance betwerne the forrreh 
any 


1 
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and yt att, the mwoduce diuided by pour reſerued Diaiſo? , yceldeth in the Quotient the true 
d lance betmecue the tus markes, 

| Example, | 

AZ thetromarkesn hiſe diſtance I would mete C,my firſt tte Im Triang ade of 3 tuner 
placed therai , is you nay (er in ihe figure drretting with the og co ring (ide ro A. the firſt mate 
ardv-th the other ro D and E my ſecond and third ftaues, II is the fine notche or marbe vpon the 
ele frbrendont ro my Angle ,where the line diſua from C ro th ſccond mite B paſſetb m Trian- 
gle I fi uate nom at D as it ras before at C,the one Conteining ide ling even with the creartd /tames 
the eder directethto my A affe F, placed in a right line with E, the third ſtaſfe, and A the firſte 
marie. Againe my line tuſuall proceeding from D to H the ſubtill notche in ee ide of the 
gie oxtendrth ro my 5 taffe G, ſituate exatty beeweene E the 3 ſtaffe, and B the other marke: 
Thus dine, I merſure the Diſtance b:rweene my 2 and 3 ſtaffe, finding it 20 foote likewiſe berweene 
legnrd 5 Haff 72 foote, finally berweene the firſt and third ſtaſſe bg pace, ſo that according to the 
3 i-4e 4 Th . ginen mul if WIT 65 m 72,1 Hue 4680,mhich dinided by 20 yeeldet h in the quotient 234 
Jo marr; pace as there bereeiue Aand B, Thane not here ſet ont the figure in tuſt proportion, anſwe> 
mg to (hoſe numbers, for that is not requiſite, but in ſuch forme as may beſt open and make mani- 


{ff the fre dies of the ſtaues and triangle,wherein conſiſteth all the difficultic of thus prattiſe. 


A proofe or Demonſtration Geometricall ofthe former concluſion 
O auoide tedious recit alles of the premiſes, I ſuppoſe the figure in all reſpecti made as it was be- 
fore: the propoſition that I will here demonſtrate ſhall be, that D Eretaineth the ſame propertion 
6% E Cuba: G F dothto A B,which admitted or aſſumod as a ———C—— of mul- 
4 


uplying F G in E C,and diniding by D Eo produce A B may twowayes be approued geometric 

- bythe 16 propoſition of the 6 bokg of Euclides elemente, and arithmetically by the 19 propoſition of 

7 bohe of the ſame elements wherein I mind not to vſe mowords,confidering it is nothing els but the 
calculation by the rule & A 
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led. But bow theſe D E 
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14 1 ä 
| 1 poſtion Inu demonſtrate. Firſt it 1s apparant that D Fu equid:/? ant to AC by the 28 pro» 
| Ah poſition © he {rt of Euclides Elements, the wordes ave theſe. 
| 40 Exp vic Sis vein; N e deu, Tha caric 7 e The, 4 024 it aur ee . ne ac þ 20'S 
4 ml av ma jad pn 70 put hc ane ee, WE Vain der e l e N 
3 And may thus be Engliſed. If any right line failing or paſi through two other right line t. making 


b- the outzard angle equal to the in ard eppoſite on the ſame idle , or the rvs inward angles ten ned te- 
| / gether equalluntorwo r:ght argles thoſe two rig be lines are parallels : but heere the line E C paſſing 
- through the knes A C,DF maketh the ourrard angle FDE equalto the inward oppoſite onthe ſame 
(de iC D &y ſuppoſition bicanſe they were both made with one angle of the * may therefore 
ö conclude by this Theoreme that D F us equr:d [fant to CA. farther infer by i cond Theorense 
p of the 6 booke,that AF to EF hath the ſme proportion that C D hath to DE be propoſition ii thee. 
| * EA M rage jul an 7 7) 99751 £3.07 The 3 2 mnt, νντπον THR make Th merger avert, 4 ifs 4 we Tegare 
22.4922 c ab4d.0my Tre arms 034 mic D , e This , Te Tegaire H . 
If « Parallele line be dravne to any Fd of 2 Triangle it ſpallpropo tionally cut the two other ſides, 
and if two ſides of a Trianole be propor tconally dmeided the line that coupleth thaſe diuiſſous ſpall be 
1 paral'ele to the other fide. It is mar ly the forſt part of this theorem that DF being as it was before 
proned parallele to AC one fide of the triang'e ACE that it doth propertionally demide the two other 
n | fides CE. E Ain the petnts FD the Kr hall be proned of D G, for ſeeing the rigbe line C E falleth on 
the two right lmes DG.CB making the out ard angle HDE equailto the imvard and :ppoſite angle 
5 HC D on the ſame ſide of the line C E uch in the conſ{ruftron of the Figure was ſuppoſed,tt muſf 
. needs follow by the 28 propoſition of the 1 broke of Exclide tofore recited that DG is parallele to CB, 
| and foraſmuch as inthe Triangle BCE, D G i: drawneparallele to the one fide C B. it ſhall bz the 
; i | ſecond propoſition of the 6 booke of Fuc lade (before alſo recited )denide the two other les CE, EB 
1 pr oportronally , fothat B G ſrallreteine the ſame propertion to GE ther C D davthre D E, and 
= | fo conſequently the ſame that A F dithto FE, as it i plune by the elcuenth Theorems of the fift 
booke of Emclide : bis words be theſe. 

Oi cant e ee dear Gef a. The ſence thereof is this, that anye two propertions being 
equall or agreable to any one are a/ſ7 equillberweens themſelues , as heere firſle it was procucd that 
AF FE bare the ſame proportion that C D to D E, and nau that B Gt GE retaineth the ſame 
proportion that C D to D E : therfore by the Theorme la recited A Ft FE And G te GE, ſhall 
be proportional: ſo haue you now two der ofthe Triangle A E B propootionel! with t he rwo ſides of 
the Triangle FEG and the A ge conteyned of thoſe ſede t equal. T berefore by the 6 Theornee of 
the 6 Booke thoſe two Triangles are Equiansle,the words of that Thearme are theſe. 

Ear dV; moines pies i Gyn, wes wm ris Tome er mac ent %% Whale fort as , I one: 
„ rue mvorieg ye ices ee mA vers ay ye rr, 

If tro Triavgler haue an Avg ein the one equallts one Angle in the other,and about thoſe equal 
Angles the Fdes proportional' t hiſe two Trianglerſhall be equiangle,and thoſe Angler, equallwhoſe 
ſubrendent /ides are proportionall Cue in h 4 propoſition of the ſam: booke ſaith thus. 


ZOO e 
0 
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18 I ee re- b i a Thang: -f tet matt ie eee, e e ad e Tome eorine Ivoire He 
. In Equiangle triangles aſireli the containing as the ſubtending ſides of equall Ang'es are pro- 
portional, I may theref ore affirme ¶ ſeeing the Triangles A E, E FG dre Equiangle tha AB 


bath the ſame proportionto FG, that A Ehathto FE, but before it was prooned that A Fand FE 
were proportionallto C D and D E,conioyned'y therefore A E to FE. ſhall retaine the ſame propor- 
tion that C E dothto D E. by the 18propo tion in the fift books of Euclide, ſaying thus : 

YT Fd ee —  —— — —  — NN νννπν d. | 

' 87 7 If mag nitudes diſioqnedly or ſeperutiy be proportional! conioned!y or compounded they ſhall alſo 
be propertionall, whereupo: I may finally inferre by the 11 Propoſition of Enclides fift&Booke tofore 
4 recited, that A R to G F retaineth the ſame proportiou that C E doth D E bicauſe they both obſerue 
43:4 the ſame proportion that A E dothto E F. And iluu toconchuds, it is mamiſeſt that A B. FG. CE, 
D E. are 4 quantities proportionall : whereof three knowne, the fourth A B by the Rule of proportion 
& to be found. Very like vnto this is the D omonſtration of the other, and by the ſelfeſame propoſitions 
tobe prooned, and therefore ſuperfluous to ſe mowordes. 


The 
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The 21 Chapter 


How ye may moſt pleaſantly and exactly with a pliine gie from 
an ligh: chffe, meature the diſlance of avy Sluppe or 
Ships on the Sea, as followeth. 


m2 Wya Dc teh hde of Olaſſe for this pur goſe is of Necle finely pullifhed, fo 
\ A] that the Superkictes thereof bet l1290th2 , neither convere no? con» 
FJ cone, tut flat andplatne as map be poſuble. This Glalce it dc aa. 
> utthyee to hang vp abeue the top of the cliffe with the pulliſhe d lo e 
A rowneward equediſtant to the Des ʒ n wherem you miſt vleoreac 
NA delgente, fe2 if therebappen any c:ro2 in the ſituationtbereof,orcac 
{ S inconucricnce may followe in pour menſur ation. This dune, let a 
8 plumbe line fall from the Centre cfyour & laſſe to the Superlicics 
ground platte en the top of the cliffe : ( which grounde platte) alſo you muſt vſe ſome dilt- 
cence in the choyſe thereof, that it be as leuell and plame as ye can finde any, but tf it be not 
ltogither tuen oꝛ cract lenell, yee ſhall ſupplie that wante as I ſhall heereafter ſbewe pou: 
ut tareturne to the purpoſe, your Glaſſe thus ſituate , turning your face toward the ſhip 
other marke on the ſea,whole diſtance pee deſire,noe backward , alwap hauing your eye 
ſixedon the Glaſſe till ſuch tine as ye can ſee the Ship,02 rather the very Hull nerte co the 
water therein, that done, let another plumbe line fall from pour eye to the ground, then cir · 
cumlpeetly meaſure both the length of theſe plumbe lines, and alſo the diſtance betweene 
this plumbe line and the other that fell from the Centre of the Glaſſe, ti is done, pee ſhall 
deduct the length of the perpendicular from pour epe, out of the length of the other perpen- 
diculare from your Glaſſe, and the difference reſerue fo a Diuilo2 , then multiplie the di 
ante of the two perpendiculare lines, by the heigth of the Cliffe , J meane from the water 
tzwardto the Glaſle, and the pzoduct diuide by your reſerued Diuiſoz, the Quotient will 
{ew yon the exact diſtance to the Ship 02 marke. But if your ground be not leuell,ye all 
by vont Quadꝛant ſearch the difference m inequ alitie thereof, and if it bee lower at the 
© [afſe than at the viewing ſtation, you ſhall deduct the difference from your Diuiſo , but 
if controriwile.the difference ſhall be added to the Diuiſo2 , and then ſhall pte wozke as Y 


baue befo2e declared, 
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Example. 


Suppoſe « Ship en the fea C,wboſe diſtance I defere to Home landing on the cliffe G FE. 
your glaſſe A equidiftantly elenate, A B the perpendiculare lyne 72 incher, E your viewing /ta- 
ron, D E the altitude of your eye 6g inches, B E the diſtance berweene your two perpenaiculare 
lines 20 foote,F G the beigrh of the Cliffe from the ſea gs pace. Now by deduting 6g inches the 
altitude of your eye from 72 the lengths of AB, the plarmbe line from the Glaſſe , there remai- 
vet h three your Dinſor, if the ground be lenell otherwiſe ye muſt alle or detract the difference 
or vrequalitie according to the rules tofore ginen, but heere ſuppoſing your grounde lenell your 
Diu:ſor remaineth 3. then reſolue 20 foote into inches, and multiply the ſame in the altitude of 
the cliffe vp to the Glaſſe g8, ſohane ye 25520, which dinided by 3 yeelderh in the quotient 784.0 
— + the exatt diſtance of that parte of the Ship which yee did eſpie from rhe Centre of your 
G. . 


Du map on this manner from an high hill oz mountaine , hauing any plaine 02 leuell 

ground on the top, not onely meaſure the diſtance of any marke that ye can ſee , but alſo 
ſet foo2th the true plat and p2opoztion of an whole Countrtp, with all the Townes,Coaſts, 
Harbozoughes, et. 

Foz it you mone circularely about your glaſſe, alway when you eſpie any marke, ſetting 
bp a ſtaffe, waiting therevpon the name ofthe place yet ſee, whether it bee Willage, Porte, 
Roade, oꝛ ſuch like. yte ſhall in the end ſituate as it were the whole countrey in due p20poz- 
tion vpon your platfozme,ſo that meaſuring the diſtance of euery ſtaffe ſet vp from the mid. 
dle line P:rpendicnlare falling from the Olaſſe, and the diſtance likewiſe of euery ſtaffe 
from other, yee may ( working by the Golden rule) finde out the exact diſtance of euery 
Towne, Uillage,Pozte,Roade, oꝛ ſuch like from your platfozme, and a ſo hom farre euery 
one is diſtant off from other. Thus much J thought good to open concerning the effects ol 
aplaine Glaſſe, very pleaſant to pꝛactiſe, yea moſt exactly ſeruing foz the deſcription of a 
plaine champion countrey.But matutilous are the concluſions thet may be performed by 
glaſſes concaue and tonuex of Circulare and parabolicall foxmes , vſing foz multiplication 
of beames ſometime the aide of Glaſſes tranſparent, which by fraction ſhould vnite oz dif. 
ſipate the images 02 figures pꝛeſenten by the reflection of other. By theſe binde of Glaſſes 
02 rather framies of them, placed in due Angles, yet may not onely ſct out the pꝛopoꝛtion of 
an whole region, pea repteſcnt befoze your eye the liuelytmage of euery Towne, Uilage, 
ec. and that in as little 02 great ſpace oꝭ place as ye will pꝛeſcribe, but alſo augment and di- 
late any parcel! lo that whereas at the firſt apparance an whole Towne ſhall pve 
ſent it ſelfe ſo ſmall and compact together that pee ſhall not diſcerne anye difference of 
freatcs,yee may by.application of Glaſſes in due p2opoztion cauſe any peculiare houſe, oz 
roume thercok dilate and ſyew it ſelfe in as ample fozme as the whole towne firſt appeared, 
ſo that ye ſhall diſcerne any trifle , m reade any letter lying there open. eſpecially if the 
ſunne beames may come vnto it, as plainely as if you were cozpozallp preſent, although it 
be diſtante from pou as farre as eye tan diſcrie : But of theſe concluſions I minde not here 
maze to intrtate, hauing at large in a volume by it lelfe opened the miraculous effects of 
perſpectiue glaſſes , And that not onely in matters of diſcouerie , but alſo by the Sunne 
beames to fire,powdcr,o2 any other combuſtible mater,which Archimedes is tetonded to 
baue done at 5y7«c»# in Dicilie, when the Romane Nauie appzoched that Towne. Some 
baue fondly ſurmiſcdhe did it with a poztion of aſection Parabolicall artiſitiallye made to 
reflect and vnite the Sunne beames a great diſtance off, and foz the conſtruction of this 
Glaſſe,take great paints with bigh curioſicte towite large and many intricate demonſtra« 
tions, but it is a meere fantaſie and vtterly impoſſible , with any one Glaſſe whatſoeuer ic 
be to fire any thing,onely one thouland pace off, no though it were a 1c foote ouer,marry 
true it is, the Parabola fot his ſmall diſtance , moſt pertectly doth vnite beames, and moff 
vebcmently burneth of all other reflecting Glaſſes . But dom by application of mo glaſſes 
to extend this vnttie oz 0008-72090 eee een 
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the ſame, that the farder it is caried the moze violently tt Mall prarſe and burne. Foc op 
hic labor et, wherein God ſparing life, and the time with opp92 tunitue ſeruing, I minde to 
imparte with my countriemen ſome ſuch ſecrets, as bath J ſuppoſe in this our age beene 
renealed to very few, no leſſe ſeruing fo2 the ſecuritie and defence of our natur all countrey, 
than ſurely to be mernailed at offtrangers, 


The 22 Chapter 


The making of an Inſtrument named the 
Geometricall ſquare. 
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E ſhall p2epare a fine plaint Plate, 82 a cleane foure ſquare 
3 || plancd board, yca, fo want oł them, foure equal, ſmooth, and 
NS, GEM} welltriedrulers,of whatlength, bzeadth o2 thicknes pet lift, 
| the longer the better, yet in my fantaſie to auopde painefull 
cariage,it is moſt commodious that euery of them be but a 
foot and an halle in length, one inche in bzeadth, a quarter 02 
a | moꝛe thick, ye muſt ioine them by the helpe of ſome Artificers 
N : {quicewiſe,vponthoſe rulers , plate 02 booꝛ de iuffly jopned, 
uu fourelmes perpendicular 03 ſquire the one to the other, 
— 2 2} ow dimpe the two fardeſt ſides frb the centre, each hauing 
1200 p02 tions at the laſt, marke all from pour centre,fozget not to haue an Index, not witch 
commune lights, but thus, let the neerct be a thin plate, halle an inch bzoad , and 3 inches in 
beio ib. and in the middes a fine llit, the ſccond and fardeſt from the centreof that length, a 
Crciht pin wich a little knob in the top, Theſe ſights muſt be juſtly ſet vpon the line fipuciall 
of your Inder. This Index J would wiſh alſo marked with 2000 ſuch diuiſions as the ſcale 
ſid: hath 1200,1t hath place in the centre, and there made to tarry,ſo that with eaſe it may 
be turned trom the firſt to any point, The exact handling of this Juſtrument with moſt com · 
unt Ne frame, I commit to the diligent maker. Foz moze inſtruction, behold the Figure, ye 
map commod iouſiy vefcribe a quadꝛant inyaur ſquaxe, the making of which — : 
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30 The fyrſt Booke 
The zz Chapter. 


You may redely hereby without Arichmetike mete the 
diſtance of any marke. 


Vis Inſtrument hand ſomlie placed vpon his ſtaffe 82 otherwiſe, lape the 
une Fi uciall of your Jui dix l pon the beginning of the Degrees in your 
Quadzant, and turne pour whoſe Indrument ( the Index not mooue d) 
tell ye mapeſpte though the fights your marke then remoue the Inder 
to the contrary ſier of the quadꝛant, placing the line fiducial on the ſide line 

= u here the degrees erd, # looking th:ough the ixhts, ye ſhall eſpie a marke 
ſidewile, ſome certaine number of ſcezes, the mote the better. This done, ct vp a Naffe 
where the Centre of por Inſirument was, end plat ing it againe at the marke laſt eſpyed, 
let pour Inder on the beginning of the Degrecs,moouing your whole Inſtrument, till you 
finde thꝛough the ſiahtes the Nale at the firſt Nation, then remocuc your Index (the Qua · 
dꝛant keeping his place) till yet may againe c ſpie f12cugh che ſigbtes your marke , which 
done, note the degrees cut by the line fiductall. and then woꝛke thus, vpon ſome tuen ſmothe 
Duper ficies whether it be booꝛd, plate, oꝛ paper: diam firſt aſirtigbt line, and opening pour 
compalle to ſome ſm all diſtance, call that ſpace a ſcoꝛe ard make ſa many ſuch diurſions in 
your lme as there is ſcoꝛes betweene your ſtations. Then crezre vpon the one end of your 
line a perpendicular, and firing the one foote of pour con:paſſe at the other ende, opening it 
to what wideneſſe ye thinke good, ꝛaw an Ar ke riſing from the ſame line thatreyzeſenteth 
pour ſtationarie diſtance, and diu ding it info degrees (as you wert taught in making the 
Quad} ant) extend from the Centre to the number of E rades cut by pour line Fiductall a 
right line, til it concurre with the perpendiculare beſc2e ert? rid. Then lee howe oft that 
ſpace(which repꝛeſented the Scoze tn diuiding your Stationarie diſtance) is conteyned in 
the perpendiculare,ſo many ſcoꝛe is the marke off from pour firſt Station, and by diuiding 
the Hypothenuſall line, you may in like. manner finde the diſtaunce from the ſcconde 
Station. 


* 


Example. 


— 


A the firft Station, C the ſecond, D the marie, A C foure ſcore paſe degrees of the Qna- 
dram cut at the ſecond Station,71 7; H the vnnie or meaſine repreſenting one ſcore, EEA 
paries, GF, GE12 7, or neevre thereabout . Thus may you conclade the d:/t.1nce of the 
l from the firſt Station 12 ſcore pace . The II poche maſal line or drjt ance of the Mur 
from the ſecond Station 12 ſcore and 13 pace. 
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The 24 Chapter. 


Hos with your Square Geometrieall to tell any length ſo 
tatre as ye may ſee by ſupputation. 


On ſhall diſagree from thoſe vuters that baue declared the vſe ol the Sauar 
unte Lattiwroong, other than this which J ſpall no w open vnto pou. Do order 
1 2/1 Your Oeometricall ſauare, that all ſides may be of like heigth from the ground, 
to anoide Or aſſe, mole billes ard ſuch other impediments, pꝛetilenes in this 02- 
dering is net oregquiſit, call to remtembꝛante that pour Square hath two pꝛintipall lines, 
one ſquire vnto the other running fr6 the centre ot either ſide toÞ beginning ol pour points: 
ſet yeur Index, yca the line Fiductall vpon one of thoſe lines, that ſive lying along with the 
Inder towards the marke. Nye, the extreame parte of your length perceiued through 
your ſix{;tes, turn the Index ( the Square not moued) to the other pꝛincipall line, ſquire 
to the (rt, looking agatne though the ſigbtes, and noting ſome marke a good diſtance from 
pou the moe ground the ſurer: This done, and a ſtaffe pitched vp where the Centre ol your 
Int rument ſtood, tonuey that Jyfrument tothe ſecond marke, turning it and pour Inder 
to the plate where vou firſte were, the Inder being in the pʒincipall line as afoe, tuen ſo 
ſoone as pee can eſpie your fir Station though the ſights,remooue that Index vntill you 
may ſce the ertreane part of your length, your ſight receiumg tt diligently note the points 
touched: Powilthe Index fall on the left de ol your Scale, I meane the ſide which fal- 
et; P:rpcr:dicular to that ſive ofthe Square iſſuing from the Centre,whereon your Inder 
was lei placed, then muſt ye multtplie the ſpace between the firſt and ſccond place by thoſe 
partes cut, and diuide by 1200, the £:uottent is pour deſire. But if the Inder fall on the 
riqht ſide of the ſcale, then hall you wozke tontrarie, mu'ttplying the ſpace betweene pour 
faci2ns in 1200, and dittiding by the partes cut, oz yee may reduce the partes of the right 
ſide,to parts pꝛopoꝛtionallot᷑ the left, and woꝛke with them acco2ding to the firſt rule thus: 
Diuide the Square of: 200 by the parts cut in the right ſide of pour Scale, che Quotient is 
the parts p2opo2tional!, which increaſed by the diſtance ot your Stations, making partition 
by 1200,the Quotient is the true _ ok rhe —_ krom pour firſt Statton, 
xamp SE. 
Au theplace tobe meaſured, Bube marke where I ſinſt diſpoſe d mine Inſtrument, from it I 
go orthogonally to C the Index cutting there 400 in tbe right ſide of your Square , the diſtance 
between BC. I hare ſuppoſed 82 pace,wherfore multiple 200 by 8o, ſo there commeth 96000, 
which dizided by 400 declareth vnto me 240 pace ub true length from B to A. Or by dint- 
ding 1 440000 the Square of 1 200,»ith 400 the partes cutte , youſhall produce in the _ 
tient 3600, your proportional! partes found by the Rule of Reduction, which augmented in go, 
peelderh 288000 and that dinided by 200, bringeth in the Quotient 240, which us the * 
tude A B agreeing with the former operation.T bus manner of reductian, I would wiſh you dili 
gently to note, for u ſhall rereafier in diners concluſions be ſed. 
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The 25 Chapter. 


How to mete any line Hypothenuſall as the diſtance from your eye Randing 
in a valley to the top of an hill ot high tutret &. 


. rd, if che Hull oz Turret be ſletpe vp, fo that the foote be viſible 
lng perpendicularly vndcr the top, pee ſhall firſt meaſure the di- 
ſtance of the baſe, either by this mſtrumcnt oꝛ otherwile as was 
befoze declared : and alſo the heigth of the top 02 ſummitie of the 
AN Fad lame hill oꝛ tower: which done, ye ſhall Iquare aſwell the longitude 
FBO2 as the altitude, ioyning together the pzoducts, the root quadzate of 
the whole number, is the deſired diſtance 02 lme Hypotbenufall: 
5 you may in this manner ( apyoching nighe anp towne of warre 
tell the tuſt length of the ſcaling laders that ſhallreache from the 
dim of the ditch 02 cdxe of the counterſcarfe , to the top ol the wall oꝛ curteine , by adding 
the Square of the Ditches latitude, to the heigth of the turteine aboue the leuell of the 
outward bancke, fo2 the roote of the pꝛoduct will be the true length of the ſcaling ladder, 


Example. 
, = | 


A the top of the hill, B the foote,C my ſt ation or the place of mine eye. A B bo pace. C B200 
pace be Square of 60 1 3600, the Square of 200 45 40000 , theſe two toyned together male 
456 heſe Quadrate roote being about 208 pace 3 foote ts the Hypothenuſall line A C. 
L kewiſe A B tbe breadth of the Ditche being 3 o foote,and B C the altirude of the Curtaine 
co. foore,there two ſquares added together bring foorth 1350 , whoſe Quadrate rocte being 36 
foo te very nigh us the length of the ſcaling ladder A C. But if the baſe of your mount ane be not 
vibe ben ereare vp your Geometricall Square , the index placed ( a5 was before declared to- 
ward the top of the Hill A. and remooning the Index peur Square ſtanding immoneable )eſpie 

your ſecond ſtation Orthog onally at D where ye muſt place the Centre of your Inſtrument, and 
ſoſauateyors ſquart ag aine,that you may behold bothe your Nation and the mount aine toppe 
without ſtirring of the Sqrare,onely remooning the Index : in all the reſt do as is before already 
ſufficiently declared behold the Figure there needeth ne other Example. The laſt Chapter well 
waderſt cod,opencih this meit planet), | 

To 
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To meaſure the diſtan e betweene any tWo markes that lic m one 
right line from your eye. 
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— Du may reſolue this by the former, meaſuring how far either 
8 ſis diſtant from your ſelfe, and then deduct the one from the 
d 7 Mother, Oz thus an other waye the ſide of pour Geometric all 
ſquare directed towards them, depart ozthogonally(as is to» 
&, 3» koꝛe declared):00 02 200 paces as ye lift, the moze the better, 
then place your Jnflrument agame, turning the ſide toward 
pour firſt Nation, remouing the index to either of the markes, 
| \ noting what parts at either place the index dooth cutte of the 
FJ O &S 44/1 ſcale. And it the index at both times fal on the left ſide,deduct 
WD T theleſle from the greater, with the number remaining, aug · 
ment the diſtance betweene pour ſtations , and diuide by the whole ſide of the Scale, your 
Quotient is the diſtance, Yf the inder at either time fall on the right ſide, then muſt pou by 
the rule afoze giuen,retuce them into partes p2opoztionall , o2 if at one time the inde x fall 
on the left, at an other time on the right, then ſhall you onely reduce the partes cut onthe 
right ſide, which done, de duct as befoze is layd the leſſer from the greater, and with the re- 
mainder multiply your diſtance ſtationarp,the pzoduct diuided by x 200 peelveth how far 

xample, 


Admit A B the markes in a right line from C your firſt ftacion, D the ſecond ſtation Or- 
thog onally ſituate from C where your ſquare being placed, ſuppoſe your Index firtt cut $00 parts 
en the left ſide and after go o partes onthe right theſe goo of right ye muſt reduce diniding the 
ſquare of 1200 7 900,44 was tawght in the former Chapter : ſowillyour Quotient amount to 
1600, from which if yee withdrave $00 the partes cut on the left ſide there will remaine $00 
which multiplied in 200 — the diſtance ſtat! C D,there amonnteth 160000. I his dini- 
ded by ia 00eeldeth in the Quotient 133 F 7 therefore of A B your markes is 13 3 


e, ane foote $inches, 
AY F The 
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2 1 7 he 2 6 Chapter. 
To meaſure the diſtance betweene any t murks ly ing in one plaine leve!l ground 
with your eye ot ſtat on how locuer they be ſituate without ſupputation. 
= — 


7 E uurt by the rules tofo2e giuen, howe far either morke is off from pou, ten 
fe - if pla: tag the nde t vpon the ſide of the (ſquare, turne your 1ſleument til pou tan 
7 N eſpie ti2ouch tte ſights one of your marks, ih e ſquare ſo temaining ũcdy, moue 
AD your inder toward the mathe, and when you haut found that mar ke alſo 
2 1 thꝛougd pour ſights,note what degrees of the Quad) ant, the line fie uc ſall tut 
= th,t:t; done, ye tha! vpon ſome plame boy de platt, o luch like, dꝛaw a ſtraight... 
ycur Con paſſe ſome meane wideneſſe, and firing one foot at the beginning of the 
make an interſection, Now if the markes be many Miles off, pou may tetme 
ot a mile, op if the diſtance of the marks be ſmal, aſkoze,but ifthey be very neet at hand, © + 
ie allrep2eſent a pace onely, hcerem pou muſt vſe viſcrttion, reſpecting thediſtance 
of te marks;# ſop»0po2tioning pour line which is the vnity of che woꝛke, that your platt oꝛ boozd 
may receige the reſt of your operations: then pzoceede with your compalle, making lo many di- 
uiſions in * dꝛalune line, as there are miles, lco es 02 paces in 5̊ diſtance of one of pour marks 
from pour Nanding, thts finiſhed, open your compaſſe at pleaſure, fixing tte one foot at the end of 
your line, with the other dzaw a circumference oz arke, # this Arke pou (hall diuizc into degrees, 
as was taught befoze in the making of the Quadzant, begiuning at y2ur dzawne line, ⁊ ſo pailing 
an, till you tome to ſuch number ol degrees, as was cut by the line Fiduciall, then lay ing a Ruler 
to the center, applying it to þ end of the arke,dzaw an other ſtraight line, q yeur cowpalle ogaine 
opened to the length of your little line. which I terme the vnitie or pour woꝛke) begin at the fozes 
laid centre, making againe ſo many diuiſions in that latter line, as there was Miles, ſco)es oꝛ pa- 
ces in the diſtante ot the other mar ke from your ſtanding: And if it fall out that in thoſe diſtances 
there be any odde ſr62e,pace,o2 feet, yt may diuide one of thole litle lmes 02 vn ittes of your wozke 
the exact diſtances of the two marks ac- 
; pe ſhall couple together the cuds of the two ſtraight 
lines with an other ſtraight line, finally op your c6paſſe to the length of the vnitie, beginning 
at the one end of this laſt awne line, meaſurt hem many of theſe vnities is therein contained, fo2 
ſo many miles, ſcoꝛes 02 pace (actoꝛding to the beſtamination of the vnity) may pe ſap there is cer- 
tainly batweene thoſc two marks. But il at the end of this latter meaſuring, there be any poꝛtion 
left leſſe than the vnitie, von muſt as I baue tofo2e ſayd by diuiſion of che vnitie ſearch out what 
poꝛtion it is. Fo mote plainnes behold the example, Example, 

Admit I would meaſure the diſt anc» berweene A B tio churehbes m ſelſ Panding on a hill at C. 
firſt I ſuppoſe C A 10 mile 3..C BIA the arbe of the uur cut by the line fiduriall 30.G4egrees then 
reſorting to ſome plaine boord or ſuch libe. I dra the * line E F:1Mfy wnitie or mile I male D. & 
opening my compaſſe to that meaſure , I tell on iq making an end ur F.then opening my compaiſe at 
pleaſure I make the HI one foote of my compaſſe faſtr ed in E. and beginxing at Il. I num ber to- 
ward / 30 grades,erding at K:then ara I the line E K forth to G lurch with my compaſſe extended 
to the length of D. I dinide into io parts and; finiſhing ut &, with agi ne contoynire G F. 
meaſure againe how many vnities ts therin conteined. I find 6% ont here bout, wherefore I covclude 

: | beeer e theſe two churches 6 + miles , this bind of me. ig 1c 2 forthe dne r. but ſuch a1 
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The 27 Chapter. 


The compofition of the ie ſtrument called Theodelitus, 


JT is but a circle durded in 360 grades 02 degrees, oꝛ a ſemicircle 

parted in 180 poꝛtions, and euery of thoſe druiſions in thꝛe e oꝛ ra- 
bers ſmaller partes, toit yee may adde the double ſcale , whole 
ate compoliticr; is mentioned. The ſides of that ſcale dunded in 
, 60, 02 100 partes . The index of that infirument with the 
ee, er. are notvnlike to that which the lauere bath: Jn his 
\ we backe pzepare avice 02 ſcrne to be faſtned in the top ol ſome ſtaffe 

Aube a circle as hcere : let pour inftrument be ſo large that from 
* the centre to the degrees map be a footc in length, moꝛe if ye lift, 
lo ſhall you not erre in your p2actiles, the backe ſide muſt bee plaine and ſmoothe to dzawe 
circles and lines vpon,as ſhall be declared : ſoꝭ a farther declaration of that I baue ſave, 
beholde this figure following. 


- 
- 


The 28 Chapter. 


Toycarche the beſt proportion or ſimettie of many places with 
* the true diſtance approching neere none of them by 
the inſtrument named Theodelitus. 


His inffrument vpon his ſtaffe q otherwiſe in the field placed the index be- 
gm his Dumeter. ict it direct your ſight to ſome ont place which yt will 
i meaſure:Truely in my fantaſle it were moze if his dimetient 

02 diameter were firſt laid in a ſtraight line, bzinging che 


te dent q; table pzepared, which 


heere A cal] the grades o degrees 
F 2 from 
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from the dimetient apper an tly cut by the Une lidut a d whilſi he is bought to tuery mat ke. 


Tits pertauned, xt ſoꝛte to the hace ſive of pour inſtrumert where neccſſitie_reguireth a 
circle 02 a ſemic irc le ta he madt, deuided exactly 1; 360,02 if i bee an halte circle in 180 de- 
grees 02 potions, exten as your I heodelitus here is. from whole tenter pe muſt finely dzaw 
thole ang ies of poſition noted befo2e in pour table taken bypour Inſtrument, ſo that alter 
your put poſe bad, they map be cleane put out, then puli the index the tuſtrument vumoned 
toward the right hand, at pleaſure obſcruuig thzough the fights ſome mat ke — 9 
from pou 02 leſſe as ye liſt. There (all be your ſecond place, vpen pour late the an- 
gle of poſition from the dime tient to the line fiductull, directing to the ſecond place 02mark, 
which Angle ye mult dꝛawe in the ba ae ſide from the Centre at large even as youfound 
it in your inſtrument, then conuey pour I heodelirus frem thence tothe 7 wy 
ſtanding place, cauſing the diameter tuũily to note your firſt abiding, And hert tuen as to- 
foze ye muſt ſearch Angles of poſition againe, end marke them inthe table c2 late , which 
done, xe ſoꝛt tothe back, vpon the laſt angle being the line dirccting tothe ſecond ſanding 
place,dzaw a circle as fer 02 netr to the ether as yt liſl:oꝭ a ſemicirle diuided in io degrres. 
Thoſe diuiſions mult take tht ir beginning at the line which is diameter ofthe ſemicircle, 
Now dzaw pour viſuall lines 02 angles ofpoſition laſt taken by pour inſtrument et large, 
ſce wher the lines meet,o2 alike toucheth his like „ 
Diſtance ye ſhall wozke thus, diuide the line that goeth from the centre of the ene circle oz 
ſemicircle to the other,in as many poztions as pet thinke meet, 02 rathcr in ſo many as pee 
finde certaine mealure, and by thoſe parts diuide the lines betwixt tut ty place of which ye 
require the length. Then multiply the poztiers chat are litweene anp t ſections c pla. 
ces in the diſtance of pour twofatiers,which J imagined here 300 pace,ovd malt partitt- 
on by thoſc partes that are bttwut the twocer.tres, lo haut tt the true length oz diſtance 
of cwo ſuch places, Jn le mancr pee muſt dot ofthereſh 
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Example, „ 
Whereby all thing may better appeare, An C ave the murber in the fiel to be mecfured, D 
the firſt abiding —— place where ye ſhall ſet the centre of your inſtrument , hi, din meter 
ung dec ti againſt A the firſt marke E FG Hthe faure do ſerall lines running by the Angles 
of poſition of the inſtrument vnt o all the mars : the firſt nating no degree or portion the ſecond 
20,the third 40. the fourth go d:grees of the inſtrument, which directerh to the ſ:cond fot on 
M. where ye: ſhall now ſet the centre of your inſtrument the diameter lying right ac aint Yeur 
firit abidirg : here the lines viſualll KL running to the marhes : cut new Anile; of poſition 
againe.The firſt noteth 35 degrees the ſecond 24, the third 8; grader. Nom, ¶ ee marke dih- 
gently where theſe lines crofſe the ocher,there is the true proport ron of ſuch places, fem thoſe 
ſeflrons os croſſings drawe right lines as appeareth by the Figure Now to pet the diſtance ze (all 
ſetke ont the ſp e betweene the twoſtationg D M : being 300 paſe or yarder , rotirtt Hand T 
it i dinded but into 18 part: alſo betweene the markers or places A and B, are contaired 
11 ſuche partes , Seeing that I am ignorante what number of yardes bes conteyned in 
thoſe 11 portions, I am compelled to worke by the rule of proportion thus, ig hringeth 30 © yardes, 
what ſball ii bring m2? your quotient ſheweth 18 3 and f that in q which nanketh a focte . (> be- 
mreene A and B are contained 183 paces and a foot. Thu of all other aſuell FD A. DB. D C, 
MC, AHB. AH A. of CB, C A. ile Reader muſt nos be ignorant that even as hure ſutpo- 
ſed by this ſigure be inſtrument m the ſield placed and al things performed by it with all 4:1:- 
gence marked vpon a ſlate or ſuch hike, ſo ought it to be exattly diumue on th: bac teile of your 
inſtrument emen as the Figure afore declaveth, 


Certes moſt excellent and farre paſſing all o her is this kinde ofmeaſuring , requiring 
getcat exertiſe, the diſtance of one place had A am brought into the knowledge of maup with 
the beſt p2opoztion, 


o 


The 29 Chapter 
The conſtruction of an inſttument Topographicall ſeruing moſt 
commodiouſly forall manner menſurations, 
3 Auing already plainlie 
metrical! with bis 
@ (02 altitudes and p2 


declared the making ofthe Quatzant Geo. 
uns contained, whoſe vle is cheekclie 


— 


ofter it ſelfe, howloeuet 
it be ſituate, which you map rot both reavily and moſt exactly meaſure, Pou ſhall the refoʒe 
ku  p2cpare ſome large foure ſquare pulltſhed plate of Latin, wherein you map deſcribe 
your Geometricall Square, his ſides diuided in 1 200 partes at the leaſt, with inder and 
{.1htes es was befoze ſhewed : deſcribing alſo within the ſame Square the Planiſphere 02 
"rele called Iheodelitus, then muſt pou vpon an other fine pulliſhed plate, dꝛawe your 
nadꝛant, oʒ rather a ſemicircle diuide d juſtly into 18 o grades, and within the ſame a dou⸗ 
lie Scale: enery ſide containing at the leaſt120 parts, finally, firing on the dimetient ther. 
two lightes perpendicularly reared, and equediſtantly perſed, ſo as the line viſuall may 
paſſe parallele to that diameter . Pou haue a double Quadzane Geometricall with a dou- 
He ſcale, which you muſt by the aide of ſomeCkifull Artiftcer, ſo place ouer the other plate, 
wher ein your Square Scometricall and Theodolitus was deſcribed, that his centremap 
eractly reſt in a Yerpendiculare line from the centre of the Planiſphere o2 Circle named 
Theodelitus his Circumkerence depending downeward, And this double Quadzant 02 ſe- 
micircle, muſt in ſuch ſoꝛte be connexed tothe Perpendicular erected from'the centre of the 
planiſphere, and alhidica at the foote thereof. that what wape ſo euer the Diameter with 
ſightes bet turned, the Alhidada map alwape remaine exactlye vnderneeth it, directing 
bothe to one Uerticall Circle oz pointe of the Hoziſon : this Perpend culare whercvn- 
tothe Semicircles Centre is faſtened, ought alſo to be marked with 200 parts equal 8 
the 


the placing and 


fo} 


ftruction, if euery parte hath beene ſeuet allie declared ſufficiently befoze, 


contopning of them behold the Figures. 
* 
G 


The fyrſt Booke 
the diuiſions ofthe ſcale beginning at the centre, ſo poceeving downeward till you come to 


001 
v 
2 


the end of thoſe 200 poꝛtions: moʒe I need not ſay of this inftrument, conſidering the con- 
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Ibn Tix >{e cundt da rd in pactꝭ tet Ge tentre Bang direciiy outer the centre A, 
0 orthe Namettet Cath bie finbresmay bet moved vp and downe, and olſo ſides ⸗ 
ne winter vou 12, yoties cat uing C ¶ abput dicectiy vndet it. Pon muſt alſo p2evare 
asc packe d at ti tud, to p tche on the ground with a flat plate on the top to ſet this mura 
non Ji is alſo requiſite chat within 1 heodelitus pou haue a needle oꝛ flte lo rectili⸗ 
(t at being Lougbt to his dur place, the crolle diameter g of the Planiſphere may de⸗ 
maul tate the foure pꝛin ty all quarters of the Ho z n. Caſt,TUeſt, Noꝛth end Southe 
end this may pou doe by dawing a right line making an angle ( with that one diameter of 
voir mitrument re eſentnig the mer totane) equal! to the variation of the compaſte in your 
7-151: wich mes gland is u4 grades e neere thereabout, and may be readily obſerued 
Wat ploces ſunn''e wales. But thereof I minde not dere to entreate, fozaſmuch as it ap- 
;rituincth to Coſmographie,nrd aui ation, whereot I haue compiled a treatiſe by it ſelf, 
ten lung thefainifation this way ſulfice, Now for the vſe great beed muſt you take in pit⸗ 
chiug of the Caffe wer evyon thts iaſten ment is placed, that it ſtand perpendicularly which 
va igt an plummet pe may (ric,alls when th tuſtrument is placed thereon, pee ſhall by 
ue and plummet fired on the centre ol the ſe micirtle diſcerne whither it be rightly ſitu- 
et.: {a2 if the tꝑead and plummet hanging at livertie fall cloſe by the perpendicular e, then 
{3 1: mel ; otherwiſe ye muſt moue the affe to and fro till ye find it ſo. This done, it bebos⸗ 
net you alſo to ſet this inurument en your Raſt, that the net dle haue his due place, lo as 
e ſemmumc tientes of Iheodolitus may dirett vnto the foure tardines oꝛ quarters of the 
[5 n, then what ſotuer marke you cſpie, whole diſtance, altitude, o profunditie you de - 
{7 urne the dimetiene ofthe ſemicircle to and fro, vp oꝛ downe, till thzough the ſightes 
ron £x70 you haue eſpied it, alway the circle of I heodelitus remaining immoueable 2 
ah vn all note both what degrees the Alhidada cutteth of the circle, and the per- 
120tlare of the ſemicircle, ard alſo whatparts of the perpendiculare is intercepted with 
the Scale, theſe numbers thus kound, you ſh all diu er ſlie vie as ſhall hereafter be declared, 
s is lar der ta be noted, that che double ſcale is tompound of two geometricall ſquares, 
the one ſeruing (oz altitudes, the other fo? ppofundities. The Square which the line per · 
e dicular tuttech when the diameter is directed to any marke lying lower than your la⸗ 
en, Yeall the Stale of piglundities, the other Mall fo2 diſtinetion bee named the Scale of 


al udes. 


The z0 Chapter 


By his iaſtement to knowe how many miles or pace any Shippe is 
diſtante from you, your ſelfe ſtanding vpon an bighe cliffe or 
platiorme by the ſca coaſt, 


Dur Topographicall inſtrument equediſtantly ſituate to 
che Do zan (as was betoze declared) turne the diameter of 
tre ſemicircle towards the ſhip , and when you haue eſpyed 
though the ſights the wale 02 loweſt parte of the hull nexte 
the water, note exactly what part of the Scale is touched 
\ with the line perpendiculare ; thenmeaſure the height of the 
icke, os rather the centre of pour ſemicircies altitude aboue 
the ſea, multtply the ſame inthe hole ſide of your ſcale, diui⸗ 
Sp ding by tle partes touched of the perpendiculare line in 

— I your Scale, the quoticnt is the diſtance of the ſhip from the 


2 
It vie uf che cite lyinge per pendicularlye vnder the centre cf your inflrument, 
| zan mt tune the partes ol tze perpendiculare intercepted with the Scale tn the 
(1.702 GiB bilore meaſured , an? duude by the partes of the ſtale tutte, the quotient 
will 


| — 
1 
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Dquare of the — . 


Admit I ſtand on the chiffe A. and ſee the ſhip B lying at rode in the ſea, deſire to know howe 


 farre of ſhe is from me mine inſtrument c onneniently placed at C ( as is tofore declared) I turne 


my dimetient of my ſemicircle towards the ng it vp and dawne till I eſpie through the 
(ores of the wale of the — Ws + an. 7 n 

t hunde parte of my Scale then meaſure I the altitude of the eliſfe aboue the ſea E F, finding a 59 
paſe hereunto I add: one for the altitude of my inſtrument D C, ſo haue I 60 paſe , the bei 

of the ſemicircle aboue the ſea, which multiplyed in 120 the ſide of the Scale, there amounteth 
7200,which dinided by 3 yeeldeth in the Quotient 2400 paſe that is two miles, 3 furlongs, 25 
paſer,the longitude H B. Now ſquare 2 400 paſe, ſo haue you 5 760000,»berevnto . 
ieyne the ſquare of H D the produtt will amount to 5763 600,hoſe qu roote 1s the longi- 
tude of your line viſnall, repreſented by D R, becing not fully 4 foote more than I B. 


His concluſion ſerueth moſt commodisuſlie fo2 all ſuch as ſhall haue 
Ta) committed to their charge anpplatfozme with ozdinaunce,foz here · 
XJ by you may exactly atthe rm viewe , trüche diſtance of any ſhip oz 
9 ſo that hauing a table of Randons made, mounting your 


marke, 
F pecces accozdigiy (though 


1 7 1 a 


within any towne of warre,whence you delire with ſhotte to beate the enemie aloofe of, be- 
foze he ſhall appꝛoche nige. But to gue fullinſtruction foz ſhooting great oꝛdinance, = 
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for the variation of Randons, hauing reſpect to the length of the peece wainbte ofthe Bul - 
let, foxce of powder ,p2opoztion of theConcaue Cy/ndeys, and Diſtance of the mat ke, it 
would require a long diſcourſe : I haue thereof in a booke by it ſelfe very largely, and J 
dare be bould to ſape, ſufficiently entreated : fo2 conferring and conioyning Geometricall 
demonſtration. with my long continued pa ine full pzactiſes, I haue at the laſt reduced that 
moſt irregulare courſe & circute of the Bullet(framed and compounded of violent and na- 
turall motions ) within the boundes of numbers and Arithmeticall rules, which whether it 
be difficulte 02 no, they onelp knowe that haue o2 ſhall attempt to doe the like, This ſurely 
I will ſay, that as the ignozant in Geometricall and Arithmeticallpzopoztions , ſhallneuer 
attame perfection, though hee turmoile in powder and ſhot all the dayes of his life: ſo the 
Geometer,how excellent ſo euer he be, leaning onely to diſcourſe ot reaſon, without pꝛac⸗ 
tile (yea ond that ſundzie wayes made) ſhall fall into manilolde erro2s , o inextricable La- 
beriathes. Among many that I haue read toncerning that matter, I note one Nicholas 
Tartalia an Italian, who ſurely fo his ſingular inuention and perfect knowledge in Geo- 
mctricall demonſtrations,few o2 none in our time o many ages betoze map bee compared 
with him : and pct handling this Argument, he hath erred euen in the pzincrpall, and az J 
might terme them the verieft trifles : J meane touching the vttermoſt Randon and circuce 
of the Bullet, which he affirmeth to be made of a Circular and right line: others haue ſup - 
poſed it to be compact of manp right lines, making ſeuer all Angles pꝛopoꝛtionally to the le. 
uer all mountes of the pecce,02 Cylinders, and many like opinions and manifeſt er- 
rours haue diuerſe well ſeene tn Geometrie fo2 wante of experience admitted and main 
temed. But of thele in due place, Now to this purpole, 


The 31 Chapter 


To know how much higher <1 — any marke is than the leuell 
from your eye, although there be ſuch = ts mary 
tweene, that you can neither a nighe * 
vnto it, nor ſee the baſe. * 
Exe ſhal you vſe grtat diligence in the placing ol this inflrument, 


that it be ſituate pzeciſely equediſtant to the Hozizon, which done 
vou wall turue the Diameter of your moout able Semicircle to 


partes cutte in the Dcale 


paring their altitudes found in this ſo2te together. 


G Example. 
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. Example. 
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Admit B my ſtation where I place mine Inſtrument A the marke whoſe altitude I deſire a- 
bone the leuell of mine cye though 1 may not by reaſon of ſundry impediments approch nigh vnto 
it, nor ſee the baſe. Firſt [ meaſure the Hypothenuſall line A B. by the precepts tofore ginen, 
which [ ſuppoſe 5 00 pace, then perceining t the ſightes of my Semicircle the marke A, 

1 finde io partes in my Scale of Altitudes , intercepted with the Perpendicular line, the ſquare 
thereof iopned to 14.4.00 produceth 14500 my Dimiſoure. Then doe I multiple the Square of 
500 in 100, the Square of the partes cut in the Scale, ſo haue I 2,5 000000, which duuided by 
14500, the Dimiſor before reſerned, your Quotrents Quadrate roote will bee very nigh 41 pace 
31 Inches,and this is the — 99 ts mr of lenell betweene the marke A, and the 
Centre of your Semicircle B. ſo that if a Well be ſoonke of ſuch deapth that the botrome there- 
of were lower than A Al pace 31 Inches as I admit the line A C then may you certainly affirme, | 
that C the bottome of that Well is lenellwith B, and yet may you not thereby, inferre that from 
a Fountaine head, lying of equal beigth with B, youmay naturally derine water to C, for the 
lexell of waters is 1 the Booke declared And beere I thinks it not 
anuſſe to ou A precept bow to finde the dinerfitie of theſe lenelles, whereby exact 
— queſtions pertaining to Water woorkes , — diners haue Copa - 

1 ſerxing net this difference. 
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F To ſinde the difference bet weene the ſtreight and circular 
; þ or true water leuall from a Fountaine at any 


place appointed. 


difference is nothing elſe but the length of a Pendiculare line falling 
dans 5 the leuell right line ol a Fountaine to the water leuell of the ſame, as 
F uche figure following A is your Station, D the Fountaine whence Y 
2 | J! would conuey water to the Fozte B ſtanding on a hill, C a popnte by ima 
103%? gination conceyued directly vnder f within the earth in aleneUright line 

— the Fountaine D, a rather the Superficies of the Water therein 
contetned 


— 7 


Y 


1 
* 


— 
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tonteynted. E the water leuell. that is to ſaye, the higheli patate that any water will na- 
tur ally runne at,being conueyed vy pipe rom D. The line C E ts this difference of lcue's 
which pou ſhall thus attame, Firſt it behooneth you fo get the Diffance of the Foruntame 
t om the place whither vou would tonueye your water, which Diſtance you (hall multiply 
by it lclfe , adding the offcome to the Square of the earths Semidimettent, ond cut of the 
hꝛoduct extract the roote Quadꝛate, from which toote it you withdzawe the fo:cſaiwd Se- 
midlaimeter,the remainver ts pour deſired differ ente oz line C E. ; 


Example, 


Admit the Diſtance D C io Myles, the Semidiameter of the earth, gon Ttalyan Myles, 
Myle conteyning 1000 pace Geomerricall,the pace being 5 foote , the Square of this Se- 
diameter is this number of pace 2510121000000 . Likewiſe 10 Myles the Diſtance 
ſquared yeeldeth 100000000 paces , this added to the Square of the earths Semidiameter 
produceth 251102 21000000 paces Nome if from the roote Qradrate thereof ye ſubtra't 
the Semidiameter, there will remaine ꝙ pace, 4 foote and 11 Inches : ſo much you may afſu- 
redlye ſay , that the water lewell E is wnder the other lenell at C. Nowe if you would brow 
ſtanding at A by the Fountaine not approching nighe the Caitle home deepe it were requi- 
fre to ſinię a Well, there to receine this water you may thus doe, firſt meaſure the line B C, 
that us to ſaye, howe high the ground platte of the Caftet is above the lenell right Line of the 
Fountaine D, for this you are taughte howe to doo before, then ſeurche out the difference be- 
tweere the ſtraight and water lexell of the ſame Fountarne by the rule giue u in the laſt Chap- 
ter, theſe two royned together, doo produce the profuuditie B E, that 1s howe many pace, 
foote and inches you ſhall ſinke a Well at the Caſtell , to receine Water from that Foun- 
taine . Heerein there neede no Example, the premaſſes well vnderſt and , this Concluſion us 
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4 4 The fy rſt Booke 
The 33 Chapter. 


You way alſo by this Inſtrument meete the diſtance betweene 
Shippes on the Sea, or other markes on the lande, 
bo ſoeuer they be ſituate, with the aid 
of Arithmeticall ſupputation. 


rtl meaſure the diſtance ofeither Shtippe from your lation, bow 
& locucr it be, which you may do by ſundzie meanes befoze declared 
then taking of the Perpendicular 


1 


the ſightes, deduct one of theſe ſquares from the other, the roote ſquare ofthe remainder ye 
L mult compare with the diſtance of the firſt Shippe, J mcane that which at the firſt your 
Index lying on the ſide of your Square Geometrical ye eſpped, detracting the leffer from 
the greater, the remainder pee ſhall againe ſquare, and adte it tothe ſquare of pour reſer- 
ned Quotient D E, the roote Quadꝛatt of the P2oduct is the exact diſtance betweene the 


Example, 


Iſtand in the Caſtle A,the two Shipges whoſe diſtance I require B and C. A C meaſured as 

& tofore declared 2000 pace, AB 2500, the partes of the Scale touched with the Fiduciall 

line of the Index 50, the partes of the Index cut with the Scale 130, B rhe Ship firſt viewed, 

while the Index reſted on the ſide of the Square Grometricall, C the Ship laſt effied : when the 
Scale was cut with the line Fiduciall of the Index, [ mmltiplie therefore ac cording to the Rule 

abone g iuen, 50 in 2000, ſo haue yee 100000 , which dixidea by 130 yeelderh 369 Ar whoſe 

ſquare detralted from the Square of 2000,/eueth 3408 284 +, whoſe Que reote 1846 
Ty lieb dedutted from 25000 the diſtancy of the latter Shippe from the Caſtle, there —_— 

73 


— — 
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65 3 33.whoſe ſquare added totheſynare of 765 A. the Qnortexe rofwe reſerned , preeuceth a 
number whoſe roate x necre unte 1 009 þ, theſe t Shippes therefore ye xw4y conclude oog 


pace 4 ſunder. 
The 34 Chapter 


To draw a platte of any coaſt ot country,containingthe true proportion 
and Symetrie thereof, in ſuch ſorte that you may readily tell how 
farre any place is diſtant from other, and that with- 
out Arithmetike. 


Ou ſhall aſcende on ſome high Tower, Hill,Cliffe, o2 othc! 
place, from whence pot may commodioufly beholde on euc- 
ry parte the whole Countrie rounde about adiacent m pour 
Horriz.on, there ſet vp pour Jyſtrument Topographica!l 
on his ſtaffe,and in ſuch ſoꝛt place it by aide of the needle, that 
the foure Demidiameters may he Eat, Taealt, Noꝛthe avd 
Southe,euerp one — bis like quarter ot the heaui n, 
then turne the Diameter of pour Semicircle; te cucrye 
Towne, Uillage,Hauca,Rode,o2 ſuc ne, eſpying though 
l the lightes, the nud dle oz malte notable max ke m cueryc of 
them , noting therewithall in ſome Table by it ſelte, the Degrees cut by the Alhidada in 
the Circle, which I call the Angles ol Poſition, and ſo make pou a Table of pour fit tati - 
en. Then ſearche out pour epe, viewing round about, ſome other loſtie place, from whence 
vou may behold againe all theſe places, fo2 that ſhall be pour ſecond dation: and turning 
thercvnto the Diameter of your Semicicrle, note allo what parts of the Circle is touched 
with the line F iduciall of the Alhidad# : This done, ſituate pour Topographicall In- 
ſtrument, in all reſpects as was befoze ſaid, and turning the Diameter of pour Semicir- 
cle,eſpying tiy ougb the ſightes, all ſuch markes as you ſawe befoze , note againt the De- 
rr of euery place, and his Degrees by it, ſo 
you un other table ot pour ſecond ſtation: with theſe tables you ſhall reſozte to ſome 
plaine ſmoothe Superficies of bozde,yarchement,paper, 02 ſuch like, and thercon delcribe 
alarge Circle, diuid ing it as yon were befoze taught,into 36 o pattes, lit to the Circle m 
pour Jnſtrument. 
ble extendftraight lines, wiiti 


the Centre thereof to euery degree noten in your firſt Ta- 
bpon eutry of them the name ol his place, and vpon that 
une that repꝛeſenteth your ſecond ſtation fire the one footeof pour compaſſe , opening the 
other at pleaſure,dzawe another large Circle, diuiding it into 360 Grades, and from the 
Centre ther eol, extend right lines toeueryDegree noted in pour ſecond T able, waiting as 
befoze vpon tuery of them the names ol their places 02 marke s, wher foꝛt they are the ſight 
Angles. Fina ly pou ſhall note diligently the concourſe 02 croſſing of tuery two like lines, 
making thereon a Star 02 ſuch like marke, with the name of the place cozreſpondent. Now 
if you deſire to know how far euery of theſe Townes, Uillages, vt. are diſtant from other, 
pou (hall thus doe, meaſurt the Diſtance betweene pour ſtations by inſtrument 02 other · 
wiſe, as you haue bin befoze taught, and diuide the right le between the Centres ol your 
Circles into ſo many tquaſi poꝛtions, as there are Biles , Furlongs, oz Scozes betweene 
your ſtations, then opening your compaſſe to one of thoſe partes, you may mcaſure from 
place to plate, alway affirming ſo many Piles, Furlongs 02 Dcozes ( accozding to the De- 
nomination of that one parte wherevnto you open your Compaſſe)to be betweene place and 
place, as pou find by meaſuring there art of thoſe parts. Some conſideration you muſt haut 
in placing the Centre of your ſecond Circle, ſo conueniently diſtant from the other. that the 
concourſe oz mecting of ſemblable poſitionall lines, may bee within the Compaſſe of your 
paper, gc. Example, | 

There us a Sea coaſt haning ſundry Harhoroughes, Tom net, Fillaver. Caſtler, and ſuch lie 
#! te therr on heſe Platte in dus proportion J require, wah the exati dejſtarce of enery place 
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from order. haning therefore let lad a liftic ſeate, from whence I may behold all theſe plates, 
(mine inſtrument ſanste as is declared u the Index tothe fardeſt being a Caſtel/tan- 
ding inthe mouthe of an lauen hanwg receined tr thro gh my /ights,the fducial line of marie 
Index, cutteth 30 Grades,thence remoning it to the next being a V Auge or Fiſher rowne , the 
Index entteth 50 degrees, againe at the next being a Cittie,t cut teth 75 grades at the fourth 
being agreat Baye I nete both the ertrances at the Eſl erne (ide of the it cutteth gs De- 
grees,at the Weſterne'1 00 Degrees, finally at the fardeſt place Weſtwara, being a Forte wit hin 
the 3 Index deoth cut i 30 grades . Thus haue I the Table of my firſt ſtation, as fol- 
loweth, | . 


The table of my firſt Station. 


The Eſterne head of the Bape, 
The Wefterne head of the Bape, 
The Fonte within the lande. 


This done, behold an other highe Vll, from whence Z may in like manner bie all 
theſe places, turning my Judrx chert vnto, J finde the line Fiduciall ping vpon 8ode- 


grees.Then carying my thither,and it in all points there, as it was at 
the firſt turne my Index againe to th r marke oz Caffle , finding it to cut 15 
Fart nd 25 degrees, at the third 40 grades, go to the rtũ as appeareth in this 
following. And as J haue done of ſo migbt Jhow many noble markes ſo 

tuer there were, wiiting ſeuerally wich their Degrees noted, as enſueth, 

The table of my ſecond ſtation. 
(11 15 Degrees 
. 25 Degrees 
modale: 4⁰ 

W 0 ae ? 5oGrades 


ze Graves 
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Fxample. 


Withth:ſe Tablerrepaire to aplaine ſmoothe Superfictes , drin ing therein a faire Circle 
as you ſee diuided in 360partes , and from his Centre A, I pull out righ t lines to every Grade 
noted in my firſt rable A C the line of the Caftle, A D of the V. llage, AE of the Cittie , and ſo 
foorth of the reſt, ending with the line A B cutting 180 Degrees in my Circle, then making B 4 
Centre I deſcribe a Circle dinided as the other at A. and from his Cratre pull eat ſtreight lines 
t 0 all theſe Grades that were noted in my ſecond Table : now marking the concourſe of ſembla- 
ble lines,that is to ſage , » here the line of the Caſtle ifſning from A meeterh with the line of the 
Caſlle proceeding from B. I note it with aa ſtarre as you "do the letter C, and thus 


proſecat 478 in ihe raſt, alwayes ſetting a Starre or like e concourſe 


correſÞ be lines ) all other inter ſections not reg, 
theſe plates in due proportion , noting them wnh theſe | 3: C 'D EFG tows in the e 
on may ſee . 

2 * learne the diſtance betweene cuery of them, I dinide the 

partes, for ſomany Myles by menſuration [ Berrweene my two lations 22 5 
lines from C to D, from D to E, andſo from euery one to other, 2 

theſe partes I meaſure hoe mann times it is conteined in cuery of theſe 1 — 
conclude 1 number of Myles between euery them, as appeareth in the table folowing. 


The Table. 

The diſtance of eu ke The diſtance of euery 5 
— 22 F 4 — * | 
ACr An 1 rakey. = | 877 2 855 

7 7. ＋ 7. 

AF 5 Alpler, 3 Furlongr. C F. 1 
A G 6 Ales, 1 Furlong. EGS Mk 115 148 
(yer nel To 2 OE 
BC thisFriny. = | JD Es thinzFwing: | | 
— 22 nos ler 4 Furlongs. 

7 les 4 Furlong 
BG - 4, les.2 Furl 1. EF: rt pour 
| BH; After * } EG 2 2M 7 — 
* EH be 
FH 3 Myles 6 Farlonge. 
GH 3 47 4 Farlonge | 
CO INT ————— 
and all other notable — aero —— 
one faire Carve 03 pou ſhall be taught hereafter, 


The 


— — 
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| 
Thezs Chapter. 


# How to reduce many Plattes in one, and to ma ke a faire Carde or 
Mappe of an whole prouince or region,and that in as large 
or (mall roome as you will aſſigne , without anic 
Arithmeticall calculation. a 


Minde not heere to ſet foozth the manner howe to ſituate places in 
(OP their due Longitude and Latitude, neither howe to furniſbe your 

puppe with Me ridians, Paralleles, Jones, Climates,andother 
Cu cles coxreſpondent to the heauenly Sphere, fo2 that appertei- 
(cds oncly in this place ſhall pou learne Chozo- 


ſeuerall Hozizon 02 Kenning)found out the true diſtance of every 
notable place from other, pou ſhall make one cntire table of all, conteining the number of 
Piles, Furlongs, qc. betweene place and place, beginning at the Eaſt, and ſo pzoceeving 
on till you come to the fardeſt TUeſtwarde . . This Table thus finiſhed, you ſhall vpon 
your Parchement, Paper , q other plaine whatſocuer it be, itte fo2 this purpoſe , yawe 
one ſtreight line directly tinough the middle thereof, croſſing the ſame with an other per- 
pendicularly, againe as you were taught at the beginning of this Booke, then wiite at the 
endes ofthele lines the foure p2incipall quarters, Eaſt, Weft, Nozth and Southe. Nowe 
it behooueth pou to conſider (conferring your plattes together) how farre viſtancethe moſt 
Eaſterne place is from the Wefterne , and likewiſe the Noztherne from the fartheſt 
Southwarde, that you map accopdinglye ſo pzopo2tion your Mile, as all theſe places fall 
within the compaſſc of pour Carve : Nowe by the one ſide ol pour Superficies , zawe a 
freight line of 8—U— — — — that mea · 
ſure which pee call your Mile, marke out 20 of them in your laſt dzawne ſtraight line, which 
pou may garniſh with other Parallels, diuiding euery Mile into his Furlonga, this ſhall be 
called pour Scale. Nowe muſt pou ag ame geſſt (asneere as you can by comparing your 
plats) which is the middle moſt place of this countrey that you deſcribe, and the ſame hal 
pou ſituate vpon the interſection of the two fozmer d2awne lines, making there a ftarre, 
and wiiting the name thereof, whether it be Cittie, Aillage, Caſtle, oz ſuch like, chen ſearch 
out in the lame platte what other notable place 02 marke lyeth Eaſt, Weaſt, Nozthe , o 
Southe from it. And if you eſpie anpe reſozte to pour Table pzepared as J haue tofoze 
ſaid, ſearching out the Diſtance betweene theſe places, and to ſo many Piles oꝛ Furlongs 
extend your inthe Scale laſt made, then keeping your compaſſe immoucable, ſet 
one foote thercof vpon the interſection oz middle place, extending the other to that quarter 
wherein pou founde the place ſituate, make an interſection with the freight line, and there 
likewiſe make a tarre o2 other fine marke, wziting the name of the place: But if pou finde 
no notable marke lying pyeciſely Eaft, Meat, No2th,o; Douthe, from that afozeſaid mid- R 
——— —ñ bothe the diſtance and 
alſo the that it maketh, with che middlemoft alre ady marked in your Carde, that is 
to lay tt it lie not in one of theſe pzincipall quarters from it)how many degrees it declineth, 
and deſcribing vpon the inter lection a Circle diuided into Grades, pull aut from the Center 
a right line to the like number ol degrees that you founde in pour platte : finallye opening 
| pour 
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eur compaſie tothe like number of Miles in your Scale that von perceme tu the Table to 
„ betwerne thoſe places, firing one foote in the interſection with the cther , cutte this lade 
u. line,and at that ſcetion make a marke, wzitmn ther by his name, thus haue vou two 
placer. Now fo? all the reſt one rule ſhall ſuſfice, whatloeuer it be that you will next marke, 
le arch out in pour table his diſtance from both theſe already noted, and opening your com- 
po ſſe to the like number ol les in your Scale, placing the one foote in cither of the places 
ah cady delctibed, make an Arke with the other, and where thole arkes ccolle there is the li. 
tuation of the third place. And thus may you p2oceed to all tie reſt, one ly taking beede that 
ha ung opened pour compaſſe to the number of Mues pou fire the foote in his cœreſpondent 
place,and ſo ſhall pou(palling on from one to anothet exactly ſituate them all, as by the er 
ample following ſhall moze plainly appeare. 


Example. 


BD CE the Partchment paper or other plaine,whereon I would deſcribe the countrey ver. 

of 1 hane alreadie taken the plat or platter as was before taught, B C and D E the two croſſe di- 
ameters making interſeition at A. I the line which I terme a mile, H G the Scale conteyning 
20 of them,this mule if I liſt to make a large carde ſhould be dinided into Furlongs, yea and eue 
ry Furlong into partes, and therein you muſt vſe conſideration , appointing the length of your 
Mile according as you deſire to haue your charte great or ſmall. Nos it ee you toreſort 
to your platter, *. as nigh as you can 22 the muddlemoſt place . And that 
in my laſt platte( which I minds te vſe for Example ſake was my firſt tation , heere placed 
at A.then finde I directiy Weſt from thence 5 Myles my ſecond ſtation . Extending therefore 
D my 


} 
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y Compaſſe to ſo man; in the Scale, and ſetting the ore foote in A, with the other, I make a 
ſcition in A C at K and that ts my ſecond ſtation. Nor wi I place the Caſtle » hich [ finds 
in my platte or I able made by it dift ant from firſt ſtation 5 4, Hes, from the ſezond g |! 
AMjles'. Firſt therefore I extend my C 2. the Scale to 5 x Myles, and ang the one 
foote in A with the other I drawe an Arhe then openin g my compaſſe tog \ partes in the Scale, 
and ſetting one foute in K. I criſſe wih the other the Arche tofore drawne m L ir like manner 
opening my compaſſe agame to in the Scale, which is the number of Myles betweene the 
Village, and my firſt tation . The ane ferte in A. I drame an Arte ten extending the Cam- 
paſſe againe to 2 My les lacking ⁊ parte, the df 1xce berweene the Caſtle and Village , Iereſe 
the foreſaid Arche in M. there is the Village. In this manner you ſhallproceed to — reſt ma- 
king fine prickes or other little markes for the true places of them. then ble miſhing alli arher, 
Circles, and other lines, which I ſuppoſe drawne with blacks lead or ſuch lile, that you may caſi- 
He put out or raſe awaye, you ſhall finale moore it with [mages end Figures, as you thinks 
moſt agreeable and fit toexpreſſe and repreſent the patterne , I 2 the Countrey it ſe!fe that 
yon deſcribe, as by drawing a Caſtle at L,a Village at Ma Citieat N ,a Harboroughat O P, 
andſo of the reſt. Euen in like manner may you deſcribe any Towne , Forte, Campe, or pal. 
lace, and ſet out the true ground Platte of all manner Edifices, alteriug your Scale and in flead 
of Myles, diuidimꝑ it into Scores, Pace, foote, and ſuch like ſmall meaſures, 


A note for Sea Cardes. 


Du maye allo if you will diuide the Circle at che nilddes of 
your Map into 32 partes, pulling out lraighte lines from 
the Centre to the vttermoſt bourds ofthe Charte, repꝛelen- 
ting the z 2 windes, and vpon the ſame Centre deſcribe an 
other Circle ſo large as pour Map can contetne,the Circum- 
ference thereof will be parted into 32 equall poztions with the 
fe2cſaid lines repzeſenting the windes. Now,if vpon euery of 
[] thoſe interſections as a Centre, pou deſcribe a Circle diyi- 
ding euery of their circumferences into z 2 winds, extending 
[SEE l from their Centres fireight les thxcughout the whole Pap 
as befoze you ſhall make a ta Carde, wherin you may by the fozmer rules,place Coaſts, 
Harbo2ouches, Rockes, Sandes, Shelues, Chanels, Rodes, with their ſoundmgs and 
depthe of Ancozage,#c. But of thele matters heere I meant not particularly to diſcour e, 
referring the moze ample declaration of them to an other treatiſe of Colmographie and 
Nauigation,wherein I ſhall not only diſcouꝛt the manifold erro2s that ar mets (all into 
by vſing their commune Chartes and Rules, but alſo ſet foo2th true exact and eaſie pe. 
repts fo2 them, with ſundꝛie rare concluſions hitherto not pꝛactiſed of any, Thereby alſo 

full and moze learned ſo2te of Marriners ſhall vnd erſtande howe to make ſuch 
kinde of obſeruations of the variation of their Compaſſe in their Invian Nauigati. 
ons, eſpeciallye in Circulating and enutroning the Earthe , as may reduce that moſte 
ftrange and irregulare alteration of the Nautic all Compaſſe to a Theorike certaine, and 
thereby as readilye in all Altitudes to finde out the true Longituve, as they haue meaneg 
already in all Meridians, to finde out the Parraflele 02 Latitude, the want whereof hither 
to is the onely maime of that Arte and Science, which in dur age hath diſcouered greater 
matters then in a thouſand peares before. 


1he 
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The 36 Chapter. 


Concetning Mines made vnder the 
Earthe. 


F Pines there are diverſe ſoꝛtes made vader the Earthe, ſame fo? 
Of) Dilcouerie of Hineralles and Dectalles , others to palle ſecreatlye 
) from place to plate, o2 to ſurpziſe Townes oꝛ Caſlles of fozce, 0z to 


make a Foznace to plante Bartels of Powder vnder any Curtaine oz 
Bulwarke to blowe it vp. In all theſe kinde of Mines it is a matter 
of cheekeſt impoꝛtance, to know alwayes vnder what place directlye 
ä cdbe Cane is bought, and howto guide it tocome and appzoache di- 

rectlye vnder , 02 to the place yer affect, I will therefoze deuide this 
Chapter into tee P2oblemes, adding to euer ie one his pꝛacticall reſolution, 


The fyrit Probleme. 


How to guide any direct Mine leuell toward any place in ſighte 
| ſituate ona Hill or Mountaine And to knowe when yee are 
come directly vndet that place, and how much ye ate vndet 

the ſame. 


Te ſccond Probleme, 


Howe to guide any Mine enclining vpwarde or downeward di- 
rectly vpon any point yee thall be aſſigned viſible at the firſt 
ſtation, and to knowe at all times how much yee ate vndet 
the leuell thereof. 


The third Probleme. 


Howſocuer yee ſhall bee inforced by Rockes, Waters, or other 
Obſtacles, to carrie the Mine either ypward, downewarde, 
or laterally declining, to knowe llill the certaine ſituation 
how farre yee are ſlant from the firſt enteric ofthe Mine, 
and likewiſe the diſtaunce from the place yee deſire to 
approche. 


* Viz. bow many Degrees, from the Eaſt, eaſt, o2 other pzinci- 

pall quarters ofthe Deauens, the journey lyeth. This doone, pee 

are bp he lame Jnffrument ill eo guide the Pipe directly ipon tat line, and then by the 
- Demi- 


. 88 
—— 2 — ' * * 


wo 

' 
i 

4 


ab 
* 
[2 
1 
4 
* * 
. 
* 
: 7 
: 

1 
*J 

9 * 

* 

1 
7 
3 

ad. 

Fl 

* 

* 

1 

. 

* 

* * 
11 N 
3 
8 
© | 
» © 
* 

* 

f , 

SY 

x * 

» 

7 

% 

* 
* 
Þ 
— 

5 
by: 
Yo 

2 

I 
* 

5 

FAS | 

' 


52 The fyrſt Booke 


Semicircle ſo ſcituate as the Perpendicular tut na grade oz part of the Quatzantes by the 
ſightes obſcruing allo that it be carried leuel, you haue no moze to do but exactly tomeaſure 
the length of the mine, and when you find it ſo many paces long as by inſtrument you found 
the Diſtance Funda:nentall, pee are aſſured that ye are come directly vnder the place pꝛo · 
poned, But the beſt meanes to direct theſe obſcuremines made in the bowels of the Eat th 
is to haue a ſtaffe of the ſame height with the taffe of the Copographicall mſtrument, and 


it a Percher 02 other finer candellot waxe, that may be as high as the 
che Andr ument, ſo as the light of the candel may alwaies bee as high from the flower of 
the mine as the center oz ſightes of the Semicircle fo2 Altitudes is, and then ſetting vp the 
Naffe,and light at the one end of the mine, and the Inſtrument placed as hath bene taught 
at the other, the ſightes wil direct either directly to the ſaid light, and then is the mine per- 
fectly leue ll. oz certain Feet o Inches ouer 02 vnder, which by an other like 02 leſſe light 
aduaunced 02 abaſed ouer o2 nder, the other pee ſhallreadtly linde: And ſo haut you the 
trew meaſure in feet o inches, that the end ofthe is higher oz lower then the entrie 
02 trew leuell line Fundamentall, which deducted from the Altitude of the marke firſt ob- 
ſerued, if the Pine did aſcende, oz adding the ſame tothe firſt Altitude if the Pine did deſ⸗ 
tende, you haue exactly how many foote and inches, the Pine is vnder the firſt aſſigned 
marke. But conſidering in theſe obſcure voyages which are made though Pines mougbe 
bnder ground, the checke direction growes from the Needle oz Compaſſe, J thinke it fit to 
adtoine heere a bꝛer le note of the Age Srove,whereby that vertue is imparted, and what 
erroꝛs may growe by diuers accidents,ifye ſhould not be fozewarnedofthem, 


A note concerning the vertue ofthe Magnes tone, his variation naturall 
anderrours accidentall. 


7 Þe Pagnes done hath ſo rare a pjoperty impꝛeſſed thzough the influfce of the hemcens, 
as by onely touching the point ofthe Needle, hanged on his perfect Centre of Counter- 
petze,it deltuereth a vertue which pzeſently turneth the Needle tu the Meridian, but not ſq 
exactly, but that in moſt places ofthe wozld, it hath a certaine variation o2 differente, the 
— fs — — nts rd 
c as it neuer : and eonce erued oz co2- 
A i not heer —— auſes 0 g 
mt ane to the cauſes ol this variation, whether it be byreaſonof any 
Wine 02 Rockes ſcituate in any parte ofthe Earth , which by their atractine powcr wozke 
that effect, oz whether any ſuch atractiue point m points be in the heauens. e whether the di 
rection of the Necdle be alwapes Parallelle, and the variation growe by the alteration of 
our Jenithe oz H02izon, but ſet ing it is moſt certaine tuer and immutable in any one Re- 
gion, it ſuffiſerh fo2 our pꝛeſent purpoſe to knowe that with vs in England the variation ts 
one pointe ofthe Compaſſe,that is 11 Grades, the which is the true Angle of Uariation 
e Deuiation, wherevpou your Needle muſt be ſcituate, and being ſo coxrected yet can tom · 
. — Ke ptr Gere are ofhr cls 
, ye encounter of Aran, 02 
tn che Caues anyPikares m other inſtruments of Aron happen to byr + b prin — 
pull, thar allo may diuertyour needle from his true ſcicuation, andca great erro? inthe 
with two 


conſequently in the whole account, but this pe ſhall eaſily finde, if you wozke 
one haning a nerdle o Compaſſe, and the other none but direc · 
themlelues and their Angles ofDeutiation,fo2 if both contur in one, 
, (f otherwiſe , yer muff the moze carefully ab Origine tra- 
thought it lite the moze at large to admontſh you, becauſe in 
impo2tance, the inguiding of the Pine, may in Need of 
eat numbers of xcur owne people, walk pour Poulder,and 


The 
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The ſecond Probleme. 


How to guide any Mine enclining vp ard or downward directly vp- 
pon any point yee ſhall be aſigned viſible at the fir i ſtation, and 
to knowe at all times how much you are vndet ot ou et the leuell 
thereof, or ofthe firſt enterye. ' 
I this caſe pee are to pꝛoctede in all reſpects as in the ſozmer,ſauing that ateuety ati 
on where the Pine is to aſcend 02 deſcend, yee muſt obſerue the difference of the aſcen 
o deſcenthow much it is higher o2 lewer then the line Fundamental by the Arte befoze 
taught, x a table of all the Aſcentes by it ſelle, and likewiſe of the ntes. Then 
at what place pet would know the ſituation , and all the pzecedent Aſcentes, and 
likewiſe the Deſcents,deducting the leſſe out of the greater, theremainediſcouereth the di- 
Nance fromthe leuell of the entrie vpwardes,if the Aſcentes were greater 02 vnder, if the 
Dilcentes did exceede, and the ſame deducted from the Altitude of the pzoponed marks 
firſt diſcouered, if the Dcituation be lower, o2 added if it be higher then the firſtenterp, dil. 
cloſeth exactly how many foot oz inches pet are vnder the place pzoponed: neither need you 
care which wap your Pine is carried, whether it be directly vppon the place, oz 
Collaterally declining backward oz foward, fox this nothing altereth the 0} deſcent, 
but the angle of Aſcent 62 Deſcent is onely varied by the length oz ſhoztnes of the line of 
direction, and therefoze as pee rote the ſeucrall Aſcentes and Deſcentes vpon euety alte 
ration of the angles of Poſition oꝛ Direction, ſo are you at the ſame time alſo to meaſurt 
txactly the trewe length ol euer te of thoſe lines of Poſition , noting euery Longitude with 
his cozreſponding Altitude: And it ſhall not bee amiſſe alſo at euer chaunge to marke the 
degrees ol A ſcent oꝛ Deſcent cut by the Perpendicular ofthe Anſtrument in his ſemicircle, 
and ſo at euery ſtation and altcration to ſet downe theſe th ee, the longitude, the Altitude, oz 
Pꝛofundtty, and the Angle 02 grade cut by the Perpendicular , And your Table thus fra- 
med,yee are pepared to plat down the tour ne ies by the Art which ſhall now enſue, 


The third Probleme. 


Howſoeveryee ſhall bee enforced by Rockes, Waters, or other 
impediments to conuey the Myne either ypwarde, downe- 
warde or collaterally — to finde out ſtill the cerraine 
fituation, andhow farre yee are vnder or ouer the leuell Fun- 
damentall and how farre diſtant from the entrey or place pto- 
poned, 


Fd. all Aſrentes o Oeſcentes of any Mint, ye are already ſufficiently inſirut led in theſe 

two foxmer Partitions 02 Pzoblemes , to knowe at all times and in all places of the 
Myne howe much pee are ouer 02 vnder the line oyleuell Fundamental, #c. But if by any 
Obſtacles that pet ſhall vnder the Earth reincounter,yee bee infoꝛced to carrie the Pine 
ſizewiſe from the direct line of poſition, you muſt note the Angle of the ſaid Deutation from 
that me. That is to ſay how many Degrees the Pine declineth ſrom it,# accozdingly plat 
it downe vpon ſome faire Paper o Partchment as hath been fſhewed in the 34 Chapter, 
tawmg firſt the line of Direction, and then the line of Deutation , and in the ſame mea- 
ſut ing out als by the ſcale of pates in the ſame line of Deuiationthe lengthe ofthe Pine ſo 
farre as it pzaceedes in a ſtraight line: but if by any new occaſion, pee (ball agatne be infor» 
eco (0Þinert t ithe t farther off 02 neerer, to the firſt line of Direction , Platte it ſtill downe 
ou the P+per oz Partchment exactly both in meaſure and Angle, till ye can * 


* 
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the fir? line of direction, there Nape, and then examine by the Platte how many pace that 
Inter ſection 02 croſſing is diſtante trom the peinte of the firſt Entrie, the ſame deducted 
from the firſt obleruedDiſtance Fundamental , ſheweth home karre peeare ſhozte of the 
deſired plate, whereby pee may accoꝛdiugly againe guide the Mine to come directlye vader 
it, And by the Arte taught in the two firſt partes of this Chapter, knowing howe much pee 
are lower alſo then the place you are appointed, yce may in diſcretion befoze hande e 
Aſcende oz Deſcend, in ſuch ſozte as yee ſhall arriue as nigh oꝛ farre diſtant from it as pou 
lit, A matter ofno ſmall impoztance, ſoꝛ corucping of Pines, and making of Foznaces, 
of Powder to teare vp any Bulwarkes, Gates, o Curtaine of any Fozte oz Towne, and 
no Inſtrument that cuer was muente d fo) this purpoſe — — with this Topogra- 
phtcall,the which by bis Theodolitus dcliuerethexactly all Angles of Deutation Collate- 
rall. at the ſame inſtant alſo by his Perpendiculare amdSemicircle , dooth diſcouer 


vnder theR 
lence, as of 


Inſtrument. But whoſoeuer thzoughly acquainteth hinaſelfe with this preſent Treatize, Y 
me ane not onely Theozically but by ]9zactize alſo , ſhall bee fullye p2epared foz thoſe mp 
wozkes ofgreater difficultie, and ſhallthereby finde thoſe Pyfteries plame andfacile, that 
otherwiſe would ſeeme moſt obſcure and difficile, Hauing of purpoſe at theſe latter Im · 
prefſions of my Arithmeticall Stratioricos, and this pzeſent Geometricall Pꝛactize, aug- 
——— _ —— readye waye to the vnder- 
ſanding of all ſuch rare Theorikes and other of great Artillerie , as haue not 
hitherto beene publiſhed in any language. 


T Here are many other [nnentions alſo and Mechanicall rules taught by Itali- 

ans and ſome Germans without any Geometricall Inſtruments to meaſure the 
Altitude of T owresthe breadth of Ditches and Diſtance of Martes, and m the 
Field pan a Drumme head to make Plattes , and ſet downe the proportion of an 
Sconces, Fortes, Bulwarkes,or T owners , yee ſhall approache the view of, but the 
are meaxes ſo uncertaine and ſo ſubiect to error upon any ſmall miſt ahing as I hold 
them viterly unworthie to be coupled with theſe Propeſutions , which are all in the 
higheſt degree of certeintie confirmed with invincible demonſtrations Geonvetr i- 

call, onely I meane to gine a breefe Note of one kinde of plaine Inſtru- 
ment for the ignorant and ruder ſort not inconuenient 
ſe cloſe vp the firſt re oa Geometri- 
call Pr e. 


4 


A note 


ae nn 


Longimetra, 55 


e 8 


A note touching a Platting [nſtrumenc 


for ſuch as are ignorant of Arithmeticall 
Calculation. 


= Ome take the Sem icircle of my Topographicall Anffrument, ſetting 
the Perpendiculare thereof vpon a fx aighte long Rular deuived ints a 
KN | thouſande 02 meze equall partes, and in ſteade of the Ho2i3ontall Circle 
be oncly a plame Table oz boarde: whereon a large Sheete of Part ch- 
4 ment 02 Paper may be faſtened , And therevpon in a fapze daye to firike 
">—+..4 outallthe Angles of Poſition, cuen as they finde them in the Fuld without 
aking Computation ofthe Grades and Scruples. 

©21f you liſt co dilcribe any Todd, 02 the Circute and Pꝛopoꝛtion of any other place, 
where pet cannot beholde the whole oz qd — parte at once, ye may with this pla me 
Inſtrument beginne at anye one poixte where pee liſt. And directing the ſightes of the 
Demicircle to the nexte pointe 02 Angle ſo karre as pee may got in a right line by the 
©1biacentRular dzawe out the lineof Poſition , And meaſuring howe manye Scoze 02 
Paces, 02 Perches the ſame is by the aunſwerable Scale, to pyicke it out on the paper ac- 
toꝛdingly, as hath beene ſhewed already at large in the 34. Chapter. In this manner yee 
may pꝛoceede on from Angle to Angle, ſetting downe fill as you goe vpon the Paper, the 
perfect Platte thereof : But of one thing J thinke fitte to admoniſhe you , that you muſt 
in this kinde ol Platting pzoceede wonderfull warelye, fo2 if you erre neuer lo little in the 
ſeutrall Stations, when pee come to cloſe vppe the Platte, you ſhall finde a great and ap- 
parant Crro2 . But by p2actiſe as pte finde the inconuenience thereof, pee hall alſo 
learve by croſſe Angles of Poſition to examine and rectifie thoſe errozs, wherem J ſpend 
the leſſe time becauſe it is nowe ſo vſuall, and the reaſons of the Pzemiſſes well vnder · 
ſlonde d will well cleare alldoubtesin this rude and plaine kinde of meaſuring , This be- 
tg an 7nſtrument onelye foy the ignozante and vnlearned , that haue no knowledge of 
Neumbers, and not tu bee p but in kayze weather, and where pet may haut time 
luſticient euen in the Fielde to pyicke and ſet vowne the Charte. 
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bon thought hecre to baue adiopned an other Ynftrument, with 
ASP Rules tomeaſure exactie the beigth of any Tower,oz length ot 
E any Curtaine, oꝛ he adth ot any Ditche from any ill eꝛ Boun- 
= taine,as farre as you can diſcerne them, Albeit it were 2, 4 02 6 
IJ Pples diſtant veterlye without ſhotte 02 annopance of the Enne- 
mie : But betauſe it ſerueth moſt fitlye fo2 martial{ ſeruice, Y 
haue reſerued that inuention fo2 my other Treatiſe of Fo92tifica- 
tion o2 Architecture Millitar ie: and meane onelyin this Treatiſe 
to anntxe ſuch additiors as may p2epat e a wape to the vnderſtan- 
ding of ſuch rare concluſiong concerning aſwell the Science of great Artillerie, as the 
other of Archiretture Nauticall and Milrearie, which I haue not pet reduced toſuchDe- 
thode and perfection as can content me. But foz that parte of Geometrie Pꝛactitall 
that dooth concerxe Penſuraciou of {incs , whether they be Altitudes, 


Latitudes, o Pzofundities : theſe Pꝛobltmes 
map ſuffice . Andnowe to the Second parte, con: 


Fol $7 
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THE SECOND KINDE 


of Geometrie called 


Planimetra. 


Av1xc accompliſhed the firſt parte called Longimerra. 
contayning ſundrie rules to — lengths, breadthes, 
heigths, depths, and diſtances : I thinke it meete no we to 
proceed to the ſecond kinde named Planimetra, wherein yee 
ſhall hauerules for the menſuration of all manner plaine Fi- 
gures,to know their content ſuperficiall , And foraſmnch as 
there is no Superſicies, but is enuironed with lines either 
ſtreight or curue , And all Figures comprebended with 

ſtreight lines may bee reſolued into Tnangles : It ſeemeth 
moſt meete, firſtto teach the meaſuring of Triangles as followeth, 


The fyrſt Chapter 


Of Triangles, 


ere are two kindes, fot either it hath two equall lides,and then i it cal- 
=: led //oſcbeles, m thee vnequall, and that is Scalenum. 


The right angled Iſoſcheles is thus meaſured. 


Matte one ut the equall ſivesin it ſelfe, the halt of the pzoduct is the Area 0z Su- 


Example. 
A 180 tFeles. 
Admit ABC an Iſoſcheles right Angled Triangle , ee ay riggtan __ 
f, AB and BC that contayne the right Angle B equall , either of 
them being 10,1 multiplie 10 in it ſelfe, thereof ariſetb ioo. tb halfe 50, iſo 
ts the Area of that Iſoſcheles right angled Triangle . 
A rightangled Scalenum you ſhall thus mete. 


Mee the longitude of tw ſides containing the right Angle , augmenting the one by 
the other, the halte thereof is that — AAS 


Example. 


Swppoſe the ri led Scalemems A C, his two fides that 
containe the . AB10,B C 16, the one augmented 
by the other , yeeldeth 160, whoſe halfe being 80, is that man- 
gulare Area. hn 

80 


In of theſe right Angled Triangles youſhall nat nerd to : 
1 two knowne by ſup- 2 5 
prucation the third may be found; whereof 1 ſpall gine gau rules with examp les. 


The 2 Chapter. 


Any two ſides of right angled Triangles knowne by calculation 
to finde the e. 


lde ade 4) Nopoũiton ot bis firſt bookeof Elements, hath ppooued 
N by demonſtration that the Squares of the two containing des topned to 
- \ gither , are equall to the Square of the Zh poche naſa, 03 third ſide ſubten- 
1 | ding theright Angle : whereby we may readily(any two des beng ginen) 
> 


828 finde the thirde thus: I the two ſides — hrre Es 
> - knowne , adde their Squares together, land the Radix Quadzate of the 
Pꝛoduct is the Hypothenuſa, but if yee knowe the length of that Hyporhenuſa, any 
one other ſive, you ſhall ſubtract fromthe Square of that Hypothenuſa, the Square 
2. and the roote Quadzate of the remainder is the thirde live de · 


Example, 

In the Triangle ABC, AB is 6,and B C 8, their 
Squares rojned make 100, whoſe roote is 10, and that is 
the Hypothenaſa. In the Triangle D E F, the Hypo- 
themiſaio13 B E g. I deſire the length of EF, 25 the 
1 of the 4 

[ypothennuſa, leaneth 144, wheſe Onadrate roots u, 1 
he f EF. * 


Ot Dbcule angled Criungles, there are alſo two ſoztes,lſoſcheles ind Scale num 


The 3 Chapter. 


Amblig onium Iſeſcholes is thus meaſured. 


Ou mt firft finde out the perpendicular line, from the Obtuſe Angle ts the 
contrarie ſive, by deducting the Square ofhalfe the ſive ſubtending the Obtule 

| 7 angle from the Square ol one whole ſide containing the ſame angle, the roote 

— 


Quanzate ofthe Pꝛoducte is the Perpendicular, which multiplied in the halle 
fozeſapd ſybtending ſide, pzoduceth the Area. Example, 


Longimetra. 59 


Example. 


Ae. 
AB Che Iſoſcheles Ambligonizm, N 10.B C16, Anſſy gon. Iſesc e ler 
10 ſquared is 100, 8 Squared yeelderh 64 which deducted n 4 
from ioo leaueth 36, whoſe Quadrate roote is 6, the Per- * | 
pendicular ID. which multiplied by 8. produceth 43 & "24 4e 2% 
that is the Area of this Obtuſrangle Iſoſchelos. L 8 in 8 


Ambligonium Scalenum, you (hall thus meaſure. 


you mult ſearch out his !2erpendicular line in this maner , ſquare every ſide, then 
add the ſquare of the ſide ſubtending the Obtuſe angle, to one of the other ſquares, from 
the offcome abating the third ſquare, the halle of the remainder diuide by the fozeſaid ſub- 
tending ſive,the ſquare of the Quotient you ſhal deduct from the ſquare, which befoze you 
did add to the ſquare of the ſubtending ſive , and from the remaine, extract the root Qua 
datt, fon that is the ine Perpendicular, which multiplied by halfe the fozenamed ſubtending 
ſide, wil pꝛoduce the content Superficial, 


VAN 


Example. 


ABD, the Triangle, A B 20. AD. 34, D B 42.the cf AB 400, of A D ng6, of 
BD 1 8 to 400,maketh 2164, 2 — 1156 þ And remaine⸗ 
1008. the halfe being 5 0 4..deided by 4a the 
fide ſubtending the Obtuſe angle, yeldeth in 
the Quotient 12. ſo much is the line B C. 
which ſquared maketh t 4.4, that ſubtructed 
from goo , leaneth 256, whoſe rote Qua- 
— 6. the perpendicular A C. Nom 
multiply 1 6 in it, the halfe of the foreſaid ſub- 
tending fide B D. ſo haue you 3 36the Super-B 
fiewes of that Amblig omium Scalenum. ' 


The 4 Chapter. 


Of Acutiangle Triangles called Oxigonia, there 
| arc three kindes. 


—_— ſides , and tion is it an Equilater Trian- 
> 2 | 8 Iſoſcheles, 02 all thꝛee vnequall, 
— and that is a Scalenum. 

Of Triangles Equilater. 
vou ſhall multiplie the Square of the ſide in it ſelfe,and the offcome in 
er divide by 6 the roote Quadzate of the Qustient is the 
Area, q multiply the Cube ofhalfe the Equiangle Triangles ſide in the Semipet imetrit 
ofthe Triangie,the Quadzate roote of the Product is the fozeſaid Area allo, 


Example, 


Admit the Triangle ſide b te ſquared ſquare is 1296, 2 by 3 yeeldeth Fu 
! 2 as 
( 


A 


— ˙·m.7ꝛd⁰⏑⁰ ͤNÄ mL... 
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and that dinided by 16 , bringeth in the Quotient 243. 
whoſe roote Quadrate being i 5 andberwene }, and; 1 
the Superficial content of that Eguilater Triangle. The 
— 6s found by the ſecond rule, for thi Cube of 
3 27, which multiphed in g the Semiperimetry yeeldeth 
243 hoſe roote Q nadrate is the Area of that Triangle 


Of Iſoſchele Acutiangle 
Triangles. 


F'Rom che Square ofone ofthe equal ſides ſubtract the Square ct balfe the baſe0y . 
equall ſide, the Quadzate roote of the remainder multiplicd in halle the baſe , pzoduceth 
the content Superficiall, 


Example. I rose ſęs. 


05 » 


AB and AC the equall fides of the If. ſchele Triangle, either 
of tbem 6, th: baſe B C 4, the halfe thereof 2,wboſe Square deduc ted 
from the Square of 6, leawerh 3 2,whoſe roote multi Som. 
erh the reote of 128, which i very nighe 11 7, the Area of 
Triangle. 


Of O vigoniumScalcnum. 


O finde the Area of Atutiangle Triangles that haue no ſide equall 
to other, it behooueth pou to ſearche out the line Perpendicular 
from ene ofthe Angleg to the contraric ſide, and multiply the ſame 
| in haffe tie baſc oz ſide whereon it falleth , the Pꝛoduct is your de- 
® ſire, But to get the line Perpendiculare , you ſhall thus wozke : 
& Square cuery ſide, then adde the Square of the bale, to the 

Os ol one ſide, deducting fro the 20duct the thirdSquare, halfe of 
| the Remainder diuided by the baſe , the Quotient you ſhall ag ame 
Square and deduct this number from that Square, which you adioyned to the Square of 
your baſe, the roote Quadzate ofthe Remainder is the line Perpendicular, 


WA 


Exampie. 


The Acmtiangle Triangle Scalemons ABC, AB11,BC14 CAL 9 
I 


ee 


Planimetra. G1 


J 


169. C 196, of C A215,169 A tg produceth 
365 from which 225 detratted, leaueth 1 40, whoſe medictie 
berng 70, d:uided by 14. eelderhb 5 the line ; D. the Square 
thereof abated from the Square of A B, leaueth 1 4 — 
roote Quadrate is 12, the P AD :whi 
mented by > the medietie of the for e,bringeth 84, the — 
or Superficial content of that Triangle. 


Finally I thinke it not amiſſe to giue you one Rule Aaiuerſall to meaſure all manner 
— what ſo2te ſo euer they bee, and that without anye regarve of the Perpen- 
dicular. 


The; Chapter. 


Arule generall to meaſure all manner Triangles 
according totheir plaine, 


2 Dye all the ſides of that Tr angle tagether, taking halle of the number 
I 3 TTT 

(iT ey ety p Gerd 
Ol every ſide dilfereth from that halle, multiply the differences the 
; v] other, andthe Pzoduct inthe — 722 
ADELE Y baife aboue mentioned, then ſeeke of that ſumme the Q 

bauc pon the true content Superficiallof that Triangle,the Example — 
all that I haue ſaid, ſhall the better appeare. 


Example, 


Admit the Triangle whoſe ides you haue meaſured A B C. of whume the left ſide A B is 12, 
BC16, AC 20, \ theſe flerionneds ether, make 43, whoſe halfe is 2.4, from whome B C 16, 
differeth8, AB 12, A C 4. ſothe difference are 5. 12.4. Nan 


multiply 8 with 12, riſeth g6 , the which ted with 4, 
commeth 384. That multiplied in 24, the of 48, ſurmoun- 
teth 9216, "of thee fomne els Rodin 96, which is the verye 96 * 


content of this Triangle, 4 De 


Ot quadzangles (that is to ſave plaine Figures , foure Angles and foure ſides,) 
there are flue ſa tes, as appeareth in the Diffinitions, the — the Rectangle, Rom- 
bus, Romboides, and Trapezia. 


— 


"of The 


62 ThefyrſtBooke 
The6 Chapter 


Of Squares. 


* f 5 
Oꝛ the Square youſhall onely meaſurt one ſive,mal- q— — 
tiplying the ſame in it ſelfe, ſo haue pon the Acea oz 


tontent Super ſiciall 


Example. 
= A finde AB theone ſide of the Square ABC Dto, 
which augmented by it ſelfe riſeth t oo the Area of that Square. — JN 1 


Of Rectangles or right angled 
Paralelo . 


] Nright angled Paralelogt ammes ye muſt meaſure the two bnequall ſides, multiplying 
the one in the other, the Þ9zoduct is the content Superficiall of the Figure, 


Example. 
[ ſuppoſe the two ſides A B, A C of that right Angled Para- SS — 2 
lelogramme. AB C D the one 45 , the other uo, tbeſe two mul 
tiphed togither yeelde 4950 the Area. 5 4350 op | 
B 
Of Rhembus and Rhomboides. 2 
Heſe two baue one rule, it behooueth pou to meaſure one ſide, and the Pere 
pendicular fromone ofthe oppoſite Angles to the ſame ſide, theſe multiplied 
the one in the other pꝛoduceth the Area, 
Example. 
Admit A B C D the Rhombus, whoſe Area _— I meaſure the fide x D finding it 20, 
then muſt I meaſure alſo the length of a line Perpendicular A 8 


falling from A wpon B D. which I ſuppoſe lere 16 , theſe 
two multiplied the one in the other bring 320 , —aw x 
ciall content of the Rhombus. Likewiſe in the R des 
ſuppoſe 1 finde by menſuration the ſide B D 42, the line 1 
Perpendiculerly falling fro A vpon B D 16, multiphe 
theſe mumbers, I produce 672 , the Area of that Rome A 6 
beides ABCD, | 


But bicauſe it may ſeeme ſomewhat difficult to get the length of thoſe Þerpendiculars, 
bicauſe it is vncertaine on what pointe of I O the Perpendiculare line Hall fall, I thinke 
good to preſcribe you a rule how you may exactly and readily get all ſuch lines Perpendt- 
cularly and that not onely in theſe figures, but alſo in Triangles, which ſhall be uo 
ſmall eaſe and diſcharge oflabo2ſame trauatling, when you ſhall meaſure great fieldes, oz 


Champion plames, xc. 
The 


— * 


*, 

” 
. 
— 

6 

* 

7 


| Longime tra, 


The ſeauenth Chapter 


For meaſuring oflines perpendicular. 


=) — agg: remne 

accozding totheſe numbers, 3 4 and 5, as you 
were taught inthe foqmer Becke, the anal he 2s con · 
tcyning the right Angle you muſt place directly vpon that 
ſide of pour plaine Figure that at nee the ng from 
=.|| whence pour (ould fall. markingthcrewithall 
N. whither the other conteining ſide directeth, if it lie enen with 
8 — — — 
er a » . 
— oe 55 ( But U it directnot iultipe to the Angle, you ſhall mooue to 
end fro in that ſubtendent —— — precepts 
Bocke, pou may ſundzie wayts meaſure the diſtance of the Angle 
tion, wherebp pou are bzought in knowledge of this Perpendiculars length, 


Example. 


Admit ABCD the P e the Triangle , whoſe P 
falling from A to the conmtrarie ſide meaſure , but bec > [ bnove not ro what pointe 
mB C. er D. theſe Perpendiculare — A will fall, I tat my right Angle PROT 
the e three ſlauet G E F. placing E Fin the ſides 
BC, and B D, paſſing too and fro in thoſe 


byes tyll finde EG lyeth directihe with the p 
Angle A, then ſaye I that a ſtraight line from 7 
A, to my ſation or Angle E, = 2 * * 


enlare , whoſe length I may meaſure either 
Quadratum — 5 or 

without Inſtrument , as in the firſt Booke is de- 
clared. Or thus dada hing the Square of E B. 
the diſtance of my Station fro the ende "ih 
gle of either field at 2 the Square 

line A R. riſing fromt ende fd ſide — 
eppeſite Angle, the roote — — oo 
muinder ſhall be the lyne Perpendicular 

multiplied in B D, yeeldeth DR es he 


Paralelogramme : or in balfe 


nee the Superficial content of the Triangle 
ABC. 


i 


$2 The fyrſt Booke 
The 8 Chapter 


To meaſure Trapezia. 


Du ſhall meaſure the length of a diagonal c croſle line extended to oppoſite 
Fa — —— 


two perpendiculars 
togetber — — ore wy the Arca of 
that Trapezium, 


en. 


2 onal or craſc line extended fro the Angle C,to BE 
and F. the two points where the ſhall oi FR 

fall: Fes the other Angles A, D vpe the creſſe 
line C B. theſe pointes I finde with u right angled 

Triangle, as was appt inthe laſt Chapter. Now to 

attaine the Area, I meaſure the length of B C 20, 
AE8FD6:6and8iomed make 14, the balfe is 

7,,mltiplied in 20, the line Diagonal produceth 

140, and that is the content ſuperficial of that 


Trapezuinm. 
The Chapter. 
a Rules to mea ſure all equiangle Superficies how many 
| ſides ſo euet they haue. 


Imagine this Fi BCD E FG, andenery fide length 12, the 
Centre A found, awe line Perpendicalare fromit to the middle 
Grief thus line being 10 ; multiphedin 36 the baife new- 

1 "Pr 374 5 the Superficial comente of that 


An 


from your Cemre to the middes of t 


Planimetra, 65 
Another Example. 
FGH « lere Superficies gr LY) amr andere 


line which is 637 this multiphed im 25. the Semiperimetrie of that 
Figure , yeeldeth 173, and that is the Area of this Pentagonall Su- 
— 


A note to finde the Centres of thoſe Equiangle Figures. 


e centre is found dzawing lines from one angle to the contrarie,o2 from the middle of 
TREE — ne concourſe of choſe treight 
lines ſhe we th the place of the Centre : and thus as is declared, you map readily meaſure 
all C quiangle Figures, what capacitie oz number of ſides ſoeuer they be of, 


n The 10 Chapter. 


To meaſure the Sup erſiciall content of any rightlined Figure 
of what forme ſo euer it be. 


be bett rule I can preſcribe, is to reſolue it into Triungles, d mati oz 

imagining lines from Angle to Angle , and ſo meaſure euery 
ſeuerally: Finally, adding all the p2oducts together,ye ſhall haue the Arca 
L 1 1SF] 02 contencSuperficiall of that whole Figure , which although it bee of it 
ge | lelfe (the premilles well vnderſtande) plaine noughe, pet to ausid all 
doubtes, I ſhall adioyne one Example. 


Example. 

Admit ABCD E anirregular Pentagon, 
whoſe ſide AB1s 20, BC 30,CD 16, DE 243 
E A \8thu Figure you may dinide into three tri- 
enger, by drawing the two lmes BE BD , thus by 
the rules tofore ginen, I meaſure firſt the Area of A 
the Triangle A BE, which I finde 14.4 , likewiſe 
BE D,z12.the third TriangleB D C240: theſe 
three numbers — pak bo 696 which 
w the true Area or content Swperficiall of that ir- 
regular Super ſic es. 


Then Chapter 


A readie meane to find the content Superficiall of at field, or cham- 
pion plaine, howe irregular of forme or — it bee, without 
painfull trauailing about it,onely by meaſuring one ſide. 


===" C alas Jhane taught in Lo»gimery4 (either with your Theodolitus q your 
5 CT I vpon ſome leuell, ſmooth, plaine Super- 
| ficies, ** Te bat, as "at 
| 02 


9 i hs 27 N 
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o2 meaſure boy manyrodve o2 Perche,is contained in ſome one fide of that plaine, ſo many 
equall diaiſions ſhall you make, opening your compaſſe acco2dingiye in bis correſpondent 
| [ide of your platte. This done, nott well the faſhion of the field, an d dzawing lines from An- 
| gle to Angle, oꝛ otherwile,diuide it into Triangles, o other regulare figures » as pou ſhall 

ſee caule: then opening your Compaſſe to one of thoſe diviſions, you may therewith mea- 

ſure cuery ſide, and line, in that figure as exactly as with Coꝛde, oꝛ Pole, ye ſbould paintnl- 
ly paſte it outr, whereby with the aide of theſe ſoꝛmer pꝛetepts, you ſhallſeuerally meaſure 
euerp Triangle cn other regular ſigure, and iopntag togither their contents, the reſulting 


ſumme is pour dclire. 


Example. 


Suppoſe GHIKL that irregular Pextag o- 
mum, the true platte of ſome great field or plaine, 
made by one of the [uſtruments Geometricall,as 1 
be fore 1m the firſt Booke declared and that by men- 
ſwration [ find the fide G L 120 Perches in length, 
opening therefore my Compaſſe accordingly, I di- 
wide L inte 120 equall portions, and proceed ng 
ow 10 ene ſide. ] finde G H go,H loo. I K 150, 
K L 89,then bebolding the forme thereof, I ſec it 
maye aptely be parted in three Triangles by lines | 
draxrefrom I, to G and L. In lile manner [ 
ſearches home many ſuch Diniſiors there are in hem, finding either of them 170 Perches #+ 
length. Finally by the rule general of Triangles, I ſearch the Area of enery Triangle, fndwmy 
the firſt that is H G L 780, IK L 690, al three iorned togutber, makerb 1 740, 2 
many Perches you may conclude the Area of that Figure which reduced to Acres, dinuding by 


I60 bringeth To Acres 3 % Kader. 
A note for Wooddes. 


tz waye ſhall you moſt ſpeedely and exactly meaſure all manner Woodland, which o- 
6 bw is very harde and tedious pꝛetiſely tovoe,fozaſmuch as pee carnot at one view 
bebolde euery parte thereof, nos meaſure ſuch Diagonalllines , paſſing tho;ough it in ſun» 
dꝛie places, as were requiſite in irregular Figures , but with the aide of pour Jnffrument 
Topographicall encompaſſing it round about, alway noting the Angles of Poſition at e⸗ 
uery ſtation, you may firft make an cract Plat thercok, and alter meaſure as you were in- 
ſtructed in the fozmer Chapter, the Supcrficiall capacitie, 


The 12 Chapter 


How you may from an high Hil,or Cliffe, meaſure how many Acres, 
Roodes,or Petches, is contained in any Field. Parke, Wood, or 
other plaine Superficies, in the countrie round about you, not 
approching nighe them, 


Alto remembrance how you were taught in the firſt Booke by the Anſtru⸗ 
ment Topographicall to ſet foozth the true Platteof an whole Countrie, 
nid enery parte thereof, which, fozaſmuth as it is there at large ſet out, it 
A were herre ſuperfluous torecite againe, admitting therefoze, ( by the Arte 


>) there tanght)an exactPlatfome ofthe'Field,CAood,o2 other plaine wh 


4; 


5 


Planimetra. 67 


pee ſhall with your Compaſſe diuide ſome one ſide thereof info 4.0,60,02100 equall partes, 
as ron liſt, and keeping your Compaſſeimmotteable, meaſure all ſuch other lines Perpen- 
diculares, æt, as ſhall ſeeme requilite to attaine the Area thereof, and by the fozmer pꝛe · 


tepts, diuiding it into Tr iangles, Nightangled Parallelogrammes, o2 other regular figu- 
res. ye ſhall meaſure the Contents Superſtciall thereof, that is to ſap, dome many of thoſe 
ſmall Squares, wherto tuery lutle diutſion was a ſide, is contained iu that Superficies 02 
p latloʒme. C bis dont. yet muſt alſo with your Dquare Otomettitall other Juſtrument 
ſrom the bill oꝛ Clilte, me afure the length of that ſide in the field, that the fit diuided ſide in 
your Platte dwrepzeſart,Jmeanc how many rodde 62 Pearche it is long, then Square al- 
well the number of ic erches inthe ide ofthe fleld,as alſo thenumber of diuiſions in bis co2- 
teſpanding ſide of pour platte,the number pzoceeding ol the Perches ſquared, ye ſhall mul- 
tivlie in the Super ſiciall content of pour platte totoze tound, and the Pꝛoduct dtuide by the 
Square of the Diuiſians in the ſide of pour platte, tht Quotient will be the number of Per- 
ches, which dinided by 1 60, and the remaine by 40. the Quotient will chewe the Acres 


and roodcs contained in that fic ld, Parke,oz Wood, you meaſure. 


— 


Example. 


Admit AB CD E Fre plarte or propertionall Patterne of a Pte which from ſome Hill 
or Cliſſe a fare eff I baue drawne by the aide of mine Inſ{rument T opogr aphicall, as was decla= 
red in the firſt Bockg and for that it is 4 Figure of many ſider, I ſearche how it may beſt be reſol- 
red into regular Figures which( aus you may per ceine u readely done withdrawing the two lines, 
AC Den lich parts the whole figure in two Triangles & one right angled Parallelograme, 
then opening my Compaſſe to ſome (mail dit.tnce,l didi ſame one ſide ( for Example the ſide A 
F )into 40 parter,and keeping my Compaſſe inomioneable,] meaſure how many of thoſs Dimiſi- 
er; are contained in A C ard F D, finding either of them60. Now, romeaſure the Trian- 


gler ARC, DEP. I drawe Perpendiculares from Bro A C, andfromE to F D. finding BG 


20, HE 16,Now 40 multi; lied in bo bringeth 2400,the right Angled Paralle logram- 
me A D,20 the Perpendicular in 3 o balfe the Baſe eeldeth 600,the _—_ le A B C $haſfe 
the other P diculare, in 60, the baſe ariſeth 480, the Triangle DEF \ theſe three ieyned 
togither, e 3480,the whole content of ABC DE Fnow as was taught in Longimetre, 
with my Square Geometricall,[ muſt meaſure from the hull 

or ff the length of that fide of the Parke repreſented here 
by A F which I admit found as is before ſaid 356 rodde or 
Perche,vboſe Square bring 126736 augmented in 2400, 
the content of my Plat bringerh 30 4166400, this dinided 
by 1600,the Square of the fide A Fyeeldeth 190104, and 
this drrided by 160 produceth in the Onotient 1188, and 
the remaine us 2 4.1 conclude therefore that there is in that 

e1188 Acres,and 24. Perches. 

In thus ſort with ſmall exerciſe v/ing induſtrie, in mak- 
wg your Platter y ou may moſt exatlly and ſpeedely ſurneye 
2 n hole 3 with all bus — 2 
ſhes ddr, and enery perticulare incloſure, whereof al- 
though I might propound an infinite number of examples 
and fill many leaues with varietie of rules, yet conſidering the Premiſſes to the ingenious will 


ffiſe, I thinke good to poſſe them ower referring the reft to the praltifioner, who ſhall by bis ex- 


ence{welly 4 the ſes ); , CHEN c A 
— gen- we Fans 8 as ccc h be offre 


R 2 The 


— AO FE UT . A? 


68 TheſecondBooke 
The 13 Chapter. 


A note how to ſurvey an whole Region or plaine Champion Coun- 
trey by the aide of a plaine pulliſhed Glaſſe. 


without moſt exquiſite obſeruation and learned handling great ert our may enſne. 

Thus bauing declared ſeucrall rules fo2 eucry binde of rightlined Superficies, it ſce- 
meetch meete ſomewhat to ſay of ſich plaine Superficies as axe enutroned with curue lines 
02 mixte of bothe,and firſt of the Circle and his partes, 


The 14. Chapter 
Of Circles. 


PEtope Jentreate of the Penſurationof Circles, it all be requilite to declare Archi- 
medesrules,concerning the p2opo2tion of the Circumference to his Diameter, and of 
the Superficies to his Dimetients Square. The rulcsenſue, 


| The firſt Theoreme, 
Nac Sadie lone gn T1 as „ % — Ne, M ⏑ =. 


Euery Circle is equall to that rightangled Triangle, of whoſe contey ning ſides 
ele Semidiameter 1 other to the Perimetric or — 


reace, 


The ſecond Theoreme. 
On/war wee 14.3 e- Ne hi ee d. 
The proportion ofeuery circle to the Square of his Dimetient is a$11to 14. 
The third Theoreme. 


Dare eee. hc apulrpes T6mha7ie 57. im aries eee 
A e. 


The Circumference of a Circle is more than triple his Diameter by ſuch a part as 
ls leſſe than , and more than 57 thereof. | 


How 


Planimetra. 69 


How the Arca of a Circle is found. 


Tide hwer Cherie map collertcheſe Rules, Pultiplie the Circumference of 

any Crete by 7,4 binde by 22, your Quotient is the Circles Diameter, whoſe medietit 
multiplicy in halfe,che Circumterence yeeldeththe Area,oz multiplying the Square ofthe 
-— and dividing the oftame by 14 , your Quotient will declare the 


Example. 


Admit th: Circumſrrence of the Circle 4.4, which increaſed by I | 
geeldeth 308,this dewided by — 14,the Di- 5 1 
meter,boſe modlietie being 7 ed with 12 the halfe of the 57 [ Ws 
cunfere» ce, produceth 154. wiſe the Square of 14 


multiply ed j 
11,,vaheih 2156, which Aided n the Superficial © 
Capacitie of that circle. 


Ofthe halfe Circle, 
2s J haue declared that in — — — 


Uen 
E halte Circumference, the pꝛoduct to vtter his rontent, lo ——— 
—.— —— — 8 28 ofthe 


haue the whole ſumme of that halke Cirtle 
Example, 
Admit the Semicircle D E Fwere tobe meaſured,whoſe Diameter DF by the c 
tre C 14. as afore, the Arche D E F 22. Now mltiplie the Se- * 


midianzeter 7 in 11 riſeth 77, the plane of that Semicirele , enen 
ſo of all portions or parts of a Circle. Although to the wittie this may 
ſeſfice, yet to ſatiſfie alſo the meane witted, I ſhall not thinks it teds- 
e to proponnd ay other Example. = 


Of che Fragments or partes of a Circle, 


Se%s GH1A were « portion of aCircletobee maten,the whole Circumference of the 
Circle whereof this is a portion is as afore 44 
ſhall up multiple 7 the Semidiameter iT 4 in Ae ke 
i. ſe haue ye log, which is the S content 
of t * HI A.If you deſire to know the Area of 
GTB, conteyned of the Carde G I, and Arche G I, yee 
he rac mar before found , the Area of the 
Triangle G A(which I ſuppoſe found by the rules tofore 
gizen ) 22, that maheth I 27 the Area of the Segment 
GH I tothe corde GI, whichſubtrated from 1 5 4, the 
whole Circle leneth 2 the Area of the Segment G IB. 


I thinke none will doubt how theſe Figures following are meaſured, bicauſe they are 
made of parts 02 p22tious of a Circle, whole plaine is ere 


70 The ſecond Booke 


In the left figure there is at eche end a lemitirclt, tuery ol them tonttyning ( found by the 
art afoze mentioned yy, which added make 154, the quadzangle hath 84, as he rules of 
Quadzangles declareth, that iopned with 354 ,þzingeth 238, the whole ſumme of that 


The other are but two ſuch ſegmentes as G 1B, which meaſured as is befoze hewed 

and toyned together bzingeth 5.4,the Area of that figure, Likewiſe the laſt figure called a 

Lunula, ABC Dis meaſured by deducting the A-D C( founde by the fozmer 

rules) 27 from A B C knowen in like maner 564 there remaineth 295 the Area en Superfi- 

H. ces of the Lunula AB CD,Fozaſmuch as it is neceſſarte in meaſuring of theſe poztions 

Ik o2 ſegmentes of circles toknowe the diameter of the whole circle,wherof they are the frag+ 
Aj is mentes. thinke it not amiſſe hereunto to adioyne arule foz the ſame purpole, 


Example. 


Admit AB CD aportion or fragment of a circle. Ideſſrr to know the longitude of bis c- 
cles diameter firſt I meaſure A Cwhich I finde ia. lifemiſe the ** of the line D B from D 
the middle of the ſir aight line to B the middle or big heſt point of t * 


arke which I ſuppoſe 4. Now diuide the ſquare of A D that is 36 f 
4 ſo baue ye gn hich added to 4 bringeth 17 andthat is the lengthe 
of the Circles Dimetient , whoſe parte or fragment this figure AB 5 8 
CD. | 


Theſe pꝛeceptes well noted there cannoplaine Superficies offer it ſelſe whether it bee 
regular oꝛ irregular,framed of right lines enuiront d with circular oz mixte ot᷑ both, but ye 
ſhallreavly by diutding it into triangles & circular fragments, finde out the Arca and con: 
tent ſuperficiall thereof , I will nowe therefoze only, adioynt certatne queſtions fozthe pars 
tition and diuiſion of ground. And ſo paſſe on to the third kind of Geometrie, where you 
ſhall haue rules to meaſure, not onely the ſolide, but alſo the ſuperficial! contentes of all 
maner bodies,but to returne to theſe partitions my firſt queſtion ſhall be of triangles,and 
loontofigures of moze vifficultie, 


The 


Planimetra, 71 


The 15 Chapter, 


There is s Trianguler ficld having on the one (ide a Well or Foun- 
raine, this ficld muſt be equally divided betweene two parties, 
and that in ſuch fort that cither of them may haue commoditie 
of that Fountaine, not comming on the othets land. I demaur.d 
how that partition thall be made. 


Er AB Crepreſen the Triangular field, haning on the fide B C a Weller 
Pl] Fontaine ar B. from whence I would dec i p rer ditche in ſuch ſart 
that it perteth the Triangle tn two euen partes, firſt therefore I ſearche the 
mille of the ide B C which [ ſuppeſe E,then my Inſtrument T opograpin- 
call at the Fountaine ſituate as he ought to bee] turne the Alluda la. T 
Þ| £41 efpie thorough the ſgbtet the oppoſite Angle heere repreſented by A, 
6 be remooning mine Inſtrument to the foreſayd midale at E.the Aloida- 

da rcmaning immooueable on the degrees tefore emtte,the A | 
Inſtrument againe duely ſituate , I view thorough the 
fig hres what parte of the ſide A CI cane pie, Adm it F. 
Now ſay 1 that a Hedge, Dike,or other partition running F 
from D the Fountaine to F the marks eſbied in the /ide A 
C. will diuide tha; Triangular figure exatlly into two 

104.) po- ton,, and 11 maye } ov tent ſimputation D 
ore by the aide of your Imſfrument T opeoraphic all d unde 
am Tran lein tn oe ul parts, and that fam any part or pointe in any of his ſides aſſigned. 


The 16 Chapter . 


To cut off from any Triangular ficldeas many Acres,rodde,orother 
meaſures,as ſhall be required, and that by a line drawne from any 
Angle aſſigned, 


Du ſhall firſt meaſure the ſide ſubtending the Angle aſſigned, which here J will 


905 all the baſe . Secondly you ſhall meaſure the Aren of the whole Triangle: 
# 
| is : | 


E . 


Kt Then multiplie the number of Acres 02 Roddes which you would cut off from 
the Triangle, by the length of the baſe, and the product diuide by the fre of that 
© rtangie,the Quotient heweth how many Pearcbes you ſhall meaſure in the baſe trom 
ene of the Angles to cut of pour deſired number of Roddes, 


Example, 


Swppoſe AR C a Triangular peere of ground hawing bus three fide AB 30, A C40,CB go 
win dere u muh right line from the Angle A to cut of ene Acre of ground. to performe this 
by the arte before taught, I ſearche the Avea of that figure which is 600 roddes. Now becauſe I 
would cut off from that Figure one Acre, and an Acre | | 
contererh160 vos : I mrultiply 160 in 5 0, the whole ſide 
ſubrerding the aſſigned Angle, the product being 8000. 

I diuide by 600 the Triangles Area,my Q notrent i 13 

4/0 many Perch-s reckon in the baſe BC fromB to D, 

finally extending a line from Ato P. I conclude a 8 per- D 0 c 
ficies A Done exact Acre, and this is there from that 


Triangular field one Acre cut of with the line A D. 


| the whole Triangular Area, mb with the remainder woz 


The ſecond Booke 
The 17 Chapter 


To cut off from any Triangular piece of ground what quantitie 
of Perches ye liſt with a line Equidiſtant to one 
ol the ſides. 


F © perfozme this concluſion, it ſhall be rtauiſite to ſearch outwhK 
parts ofthe other two lides this equidiftant line hall cut, whereof 
will give you tworules, fozaſmuch as this partition may two leue- 
rall wayes be made: to} the poꝛtion to be cut of epther is aviopning 
to the parallcle ſide, and then is it aquad2zangular figure , 02 elſets 
D bis fubcenting angle, and then it a Triangle. Pe be Triangle ye 
cal thus doe, ſquare the ſides that the Parallele line ſhall cut, and 
the pꝛoducts ſeuer ally multiplie in the number ofPerches to be ta · 
ken away, the ſur mounting ſummes, diutde by the Arca ofthe whole Triangle, che Rotes 
quadꝛate of the quotients is the number ol Perches to bee attompted in the 
ſides, from the Angle that ſubtendeth the Parallele ſide, But if yer would haue the poz- 
tion cut off, ſpe adioyning to the Patallele ſive, then ſhall — that poꝛtion from 
in lke maner as ye were taught 
in the fozmer rule, ſo will your quadrate rootes ( actompted from the parallele ſive his ſub- 
tendent Angle) ſhew to what part of either fide the line ſhall bee dzawne, to cut of the foze- 
named po2tion, 


HI 
— > 2... 


Example. 


Seppeſe A B C the Triangle from which I would cut off an Acre,that is roſay 160 redde by 
Parallels line tothe ſide A B. firſt therefore 1 meaſure the Area of that whole Triangle a1 was 
before taught in this Booke, finding AB 50 Perche, A C uo, B Ct3e,andſoconſe the 
Subs Triangle z ooo rodde,the Square of A CA 14400, the ſquare of B Cus 1 
theſe augmented by 160,bring 2304000,0142704000,and theſe divided by 3000, produce is 
the Qaotientes 768 and got the roote of 768 Perebes ( being 27 Perebes 12 foots ) I meaſure 
out inthe (ide AC, beginning from C, ad- 
mit it ends at D, likewiſe the roote of gol y A 
Perches i 30 Pearches , and betiveene 4 
and 5 Inches, meaſuring therefore 30 Per- 


cher from C in the other ſide C B. I ſet vp a 
at E. Nowe if you drawe 4 ftreight / 


line from D to E.jt ſbalbe a Parallelets AB, — 22. — 
the peece of ground, repreſented by D E Can exact Acre. But if you ons teu 
Acre — A. ſider, 5.4 _—_ in the Figure [ignfied by the —_— es 
ABGF. Then muſt ye deduFt the foreſaid iso reddes fro the Area of that Triangle , the r- 
maine is 2840,»hich I multiplic as before in the ſquare of A C, ſo haue I 40896000. Like- 
wiſe the ſame 2840, augmented by the ſquare B C, produceth 43016000, theſe 
Ar ſeurrally denided by 3000 , the Area of the whole Triangle wil yeelde in the Quo- 
tients 13632 andi6o95 + their Quadrate rooter are ub Perches 12 I foote, the length of 
the line C F,and126 Perches g f foote the line G C. Or if yee ddact thoſe routes from the whole 
fades A C,and B C there will remaine 3 rodde 4 foro fron A to F, and 3 rodde 8 foote from B to 
G. And thus may you in all Triangular peeces of ground,exattl lay forth an Acre, or am other 
D of ground yeen ill re ure, a — hole the fide or Angle , enen as you will 


e 
The 


Plantmetra. "M0 


The 18 Chapter. 


For partition of Parallelogrammes what kindſocuerthey be of, 
note theſe Rules enſuing, 


T Icaule partition may ſundzie wayts be made accozding to the ſeuer all l- 

tuauon ok the line wherewith it is deuided, I will firſt intreate of that diui- 
% ion that is made by a Pat allele vnto two of the Paralellogrammes ſides. 
| Example, 


with my Square Geometricall or otherwiſe , as AE PB. 
hath beene der lared in L ongtmetra, I findethe / 6s acres 16 re, 
length of A B 308 rodde, I multiplie therefore 0 SA D 

800, for ſo mam rodde are there in 5 Acres, 


atth Acres. This ruſe is general for all Quadrangular peeces of graund, whoſe ſides be parallele, 
— 4 it be Square Rettangle, — Rhomboidet. * 


But i you deſire to make like partition by a right line iNuing out of one Angle pon ſhall 
thus wozke : firſt conſider whether the poztion yet would cut of be greater 02 leſſe than hallt 
the Parallelogramme : ifleſſe multiplie as befoze the number of Perches, that yee would 
ſeparate from the Quadzangle in one of the oppoſitie ſides to that Angle whence your di. 
uiding line illueth, and the pzoduct diuide by the me dietie of the Area, the Quotient will 
ſhewe on what parte of that oppoſite ſide your diuiding line will fall. But if the aloꝛeſaide 
poztion to be ſeperate be greater than the medietie of the Parallelogramme ye ſhall deduce 
tt -— pr Area thereof, and with the refidue pzocecde in like manner as was befoze 
taught, 


Example. 


Admit A B C D a Quadrangular peece of which being meaſured, is found to con- 
taine 30 Acres, and that my deſire in to cut off 10 * Pre Fee , with a right line 
paſſing foorth from the Angle C, firſt therefare I meaſure the length of the ſide A J, finding is 
200 Hedi oO therefore I augment by 1600 the number of Perches in10 Acres there ariſerd 
3 20000, which diuded by 4000 the number of rade contained in haife that Figure , your 
Inotient will be So, the namber of Perches from A to &, 


{0 ihat by the Partition C E , nee ſhall ſeperate the Tan- — 4 
D 


7c A CE containing exatth 10 Acres bur if the ſumme 3 
of Acres bad beeng greater than halfe , ye fponld haus de- 


dec led 


— 


| 
4 


A . of F - 
— 1 a Bene «aww _ 


r 
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duc ted it from the whole Area, and with the reſidue woorke in all reſpets as yee haue done with 
this, the onely difference is, that at the ende of your operation , whereas heere the Triangle A 
C E is the portion ſcperate, there it ſhould be the reſidue or Quad angle E C D B, for that there 
6 no difference inthe working it were ſuperfluous to vſe mo Examples, 


The 19 Chapter. 


To cut off from any Tec or Quadrangular peece 
of grounde, what — — 4 
yee liſt. 


Example, 


D- ABCD. Treuer Irre Quadrangle,and that I'would cut 
of a quarter of bis Area, with a line iſſuing from the Angle A, firſt by the rules 
| | tofore ginen, I meaſure his content Superficiall which I ſuppoſe 72 Acres, ſe- 
condly I meete the Area of the Triangle AD C, finding it 5 0 Acres, Nowe 
1 bicauſe I would cut of a quarter ef that Trapecium, I dinide bis content that 
= naw 1s 72 by 4, my Quotient is 18, and that multiplied in D C, (which heere [ 
ſuppoſe founde by menſuration 146 Perthes, )produ- 
ceth 25 20, and this dinided by 0 the number of acres A_ 
in the Triangle A D C, yeeldeth in the Quotient 50 / 
3 


Perches 6 I foote, which meaſured out from D in the 

line D C,ſreweth where the line of partition iſſeing 5 | 
foorth of the Angle A ſhall fall:and thus may youcon- leres ; 
clude that A D E the foreſaid querier of thembole . _\E_342 > C 
7 rape ci and containeth 18 Acres. - 


The 2 o Chapter 


To diuide the Superficies of any irregular Polhgoninm, with a 
ſtraight line proceeding from any one of the Angles 
aſſigned in ſuth Ane dt the partes (hall 
retaine any proportion appointed. 


2 FR F Hen any pꝛopoꝛtion is giuen, there are two Numbers wherewithall it is 
CHIMES | expreſſed, and they are called Termini, thoſe two you ſhall adde together, 
e reſeruing the 20duct fo2 a Diniſoz, then meaſure the Area of that whole 
N [7 JrreFulare Pollygonium, which pou ſhall multiplye in the leſſer of thoſe 
* 00 oy Termini, the Pꝛoduct ſhall pou diuide by pour reſerued Oiuilaz, the Quo- 
A tiert is the content of — exapes which Deducted from the whole. 
leaueth the Superſit ies of the greater patt. But to dzawe the line 02 ertitien that ſhall 
dinide this Pollygonium,it wereneceſſary ſirſt to learne on what ſide and parte therof this 
line Gould fall, which you ſhall thus doe: D awe 02 imagine right lines extended from the 
aligned Angle to every Angle on either ſide, ſo ſhall ye make ſcucrall Triangles, whereof 
vy the Rules tofoze given, you muſt ſearch the content ſuperficiall. This done, ve ſhall com- 
parethe Area ofthe lirſt triangle, with the Superficial! content of the !elſer poztion founde 
as is befoze declared. 
I: 
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Tf the Triangle be greater then may pou by the pꝛetepts befoze geuen , cut off from that 
Triangle ſo many Acres oz Perches as that leſſer Yo2tion ſhould containe, but if the Trt- 
anole be not greater, pee ſhall deduct it from the fozeſaid leſſer poztion , and the Remaine 
compare with chenexte Triangle, which it it be greater than that Triangle alſo, ſubtract 
from it the Supe: ficies ofthe Triangle , and ſopzoceede on till ye finde a Triangle greater 
ti an pour Remaine, then may you ſay, that pour partition o2 diuiding right line pzoceeding 
fromthe aligned Angle ſhall fall on the baſe oz ſide ſubtendent of the aſſigned Angle in that 
laft Triangle, but to know on what parte thereof, you muſt wozke wich your laſt Remame 
ant the Arca of pour laſt Triangle, as you were be toe taught in the diniſion of Triangles. 
And in icke manner dꝛawe your diutding line, which all exactlye ſeperate that Jrregular 
Polligonum, m two Superficies retaming the pzeſcribed p2opoztion: f moze plainneſie 
pcrule the Cxample enſuing, 


Example, 


Aden ABCDE F anirreqular Hexagonumwhich I would dinide with 4 1 line i- 
ing foorth of the Angle Ain ſuch ſorte that S greater parte might bee ty fie to the leſſer : this 
fropertion triple may be expreſſed with theſe two numbers 3 and 1, and they are caied Termini 
or boundes of that propor tion,theſe two added make 4 wherewith dinide the whole Superficies of 
that P ollyg onums which [ ſuppoſe by menſuration found 64 Acres Quetient will be 6. Aa- 
watt alſo I finde the Area of my firſt Trian- 
le AB C 12 acres, the Area of the ſe- 
cond AC Dig Acret. Now Compariug 
16 with the Triangle ABC, I finde it 
Frater, ng therefore the one rom 
the other therereſteth 4 Acres, which for- 
afſmuch as it ts leſſe than the Area of the 
Triangle A C D, I conclude the partition 
er diniding line ſpall fall on theſide C D, 
but tolearne onwhat pot thereof, Iworke 
4 mas tanght in the partition of Trian- 
flies than, firſt with ney 5 Geomety i- 
call or etherwiſe', I meaſave the fide C D. | 
Admit in 36 Perches which multiplied in 4 the laſt: Remaine bringeth 144, and that dixid: 4 
7 18 the Acres contained in the Triangle A C D,producerh in the Quotient 8, ſo many redde 
th/ſhal you meete from C to G, in ti ſide C D, finally extending a right line from the aſi + 
ned Angle A. te the pointe G, you may conclude A FED C Triple to AGCE. 


Them Chapter | 


To divide anyejrregular Pollygonium into as many equall parts 
as yee willdehire, with right lines drawne fromanye 
point withinthe Superſicies there- 
ofaſſigacd. 


Frs get the Area ofthe whole irregulare pollygonlum; which you Wall divide by thx 
number of partes, wherevntoyce would — the Quotient reſerue, then from 


L 2 your 


* _ ts” * AX 
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your point aſſigned deducte 02 imagine lines to every Angle of that figure , ſo ſhall yet 
parte it into ſundꝛie Triangles, then compare ycur teſttuet quo lient with ſome one Tri- 
angle beginning where pee liſte, and if pee finde the Triangle greater, then cut ot ſrem it a 
poꝛ tion equall to your quotient, with a Nraight line pꝛocet ding from the angle adiacente to 
the aſſigned point, but il your quotient be greater than the firſte Ci dtductt the one 
krom the ocher. and compare the remaine with the ſecorde Triangle Triangle il yet 
— or gore, hen compare with aline iſſuing eutof the 


with the remating Triengle, 


Triangles, then ſhall ne rel — 2 
you d2awe any 7 e 
3 the par tition 07 diniding line. 


Example. 


, 
N 


Let ABCDE FGrepreſent av irregular oniun,or ſenen ſided peece of grounde, 
which I ED roomy ay er. — 9%. rh. 0 17 


Freigbe it dinided into 7 ſencral | 
mow — — 1 mete the Area of euerie le finding HAB 5 Acres C5 
— ED Ran CE — 
12 Perches, H A G 4 Acres Reader. all t triangles t ſhall 
finds the Area of that whole figure 35 Acres, I rede, ia Percher which reſolned une Perches 


this number 56 52, and hat 
— e — e 54 that the ug; 


Fri. 
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Fine therefore comparinge it with the Triangle A BH, I finde the Triangle the Ii , the 
one dededutied from the other, there —_— 1084, _ „and this 125 finde 
lien iſe greater then the Iriangle C H B, derracting therefore the one from the other , there 
remameth 204, which comparedwith the thirde Triangle CH D, foraſmuch as it is leſſe 
than the Area thereof, I ſeqgche by the Rules tofore ginen in dinifion of Triangles , on 
x hat part of the Baſe,C D the diniding line ſpall full th et proceedeth from the Angle H: admut 
it cut CD inthe poynte T,from Ito H extend a right line, & that ſhalbe the firſt partition. Now 
ſeeinge HID [omed ro DEH the fourth Triangle,1s leſſe than 1884, Perches my reſerued quoti« 
ent, I dedutt the one from the ather, ſo there remaineth 443 Perches , I ſearch therefore by the 
Rules tefere g inen on what parte of E F the line ſhall fall, proceeding from H to cut off 448 
Perches from Il E F : but heere you muſt conſider that thus portion of 448 roddes or Perches 
muſt be adiacert to the fide H E. bicauſe the Quotient dooth exceeds the Triangles by ſo 
much. Thus conſidered admit the partition H KX. Now bicayſe ny deſire was to denide it one- 
he into three partes, I neede proceeds no further, for thoſe two lines doe exaitlye departe that 
whole irregular P ollyg oninm into three equailpartes, whereof the firſt is that rightlined figure 
IH ABC, theſecondis [HKED, the d KH AG F, and this partition is made 
with right lines iſſuing from the pointe Il aſſigned, which was required. In this manner you 
may diuude anye Superfictes into as mum equal or vnc quall partes as you lift , or into what 
proportion yee will deſire, as by theſe fewe Examples the ingenious will readily conceane of any 
other : manifolde Rules might I gine you in theſe and lie partitions , but knowing the . 
ſes to the wittie are ſufficient , [will onely ne certaine neſtions of ſome more af. 


wth the reſolution of them, aud ſo ſiuiſbe the ſecond kinde of menſuration. 


7 


The 22 C hapter. 


. 0 405 
To diuide any Circle whoſe Semidiameteris kao ne, with an 
other Circumferenee concentricall,in two ſuch | 
partes that the one portion to the other 
ſhall retaine any proportion 
aſſigned. © — 


— 


- popoztion is giuen, it conſiffeth of two numbers, as I haue be- 

9 choſe numbers pet ſhall ade to 
gethet,reſeruingthe pzoducte foz a diuiſo2, then multiplie che ſquare of 
the Semidiameter knowen by the leſſer of thoſe Tr, and the off- 
ee rn re emma tn 
— extratt nadaterootce | | as 
— Circle, whole ſhall diuide the giuen Cir« 


tle in two partes ,retayning the pꝛox oꝛtion aſligned, 


Kzample, 


2 r 0 , << Pub > 
e 
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Example. 


Admit 1 20 the Semidiameter e 
centricall Ci in ſuch ſorte that one ple to the other this proporti- 
on conſiſterh of 3 and I, which added — 92 2 of the Semidiameter 
bet ed by 1 the leſſer of thoſe Ter- 
ded by 4 tofore reſerned for purpoſe 
N 60, ſo s AF 
the Semidiameter of that inwarde Circle , whoſe Cir- 
cumference hath diuided the Circle BCD E Hm. 
partes, the leſſer inthe Circle F G H. and the greater B D 
is the anular Superfictes comteined berweene thoſe cir- 
cumferences , ——_— tothe other, In like 
manner may you dinide that anular Superficies into 

three other, exery one of them to the ſame in- 


0 warde Cirele, whereof it were ſuperfinons to adioyne 
5 7 — 908 0m * fropertion of the partes once lem no, the opera tion is in 
The 23 Chapter. 


The three ſides of a Triangle knowne, by ſupputation to get 
the greateſt Circles Semidimetient that may 
bee SP within that 
5 cle. 


— of the Triangle vooth — baſes —— — 
05 5 
the rult ofPyopoztion by thyee knowne,ye nap readily unde the fourth. 


Example. 


Let AB Cbee the Triangle, AB 36. BC 48, 
1 A C,60, nowe to pet the Circles Semaidia- 
1 rn within that Tri 
* | I'woorke thus , firſt 46 added to 48, brengeth 84. 
: then 36detratted from 48 leneth 12 , which mut 
phed in $4 brirgeth * 
! 


* ene a Wanna —_ * 
J 1 — 4 0 2 3 * n 4 wh + x » FP - 
e 

W 5 - 


Sn 
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the lengeſt fac ſcoſderbů in th. Quatient is? This dedutted frem 60 the Diz:ſor the remaine 
will be 43 (he modietie thereof is 21/3 + whoſe Square dedutted from the Square of 36 laauerh 
$3937: 7 berefore dve | coclude VS 829%, the Perpendicular B G, for the Semidiameter 
EF, I vſe th: rn'e of proportion ſaying 1 4.4 the Permetrie , giueth 60 the baſe, what ſhall FP 
$2923 by 2 hs vow umi diuiſton with the firſt, ver ſhall finde the fourth proper- 
tionall nem ber 12, and tht is thi lime E F or Semidi 

deſcribed ii hin that Triangle. 3 * e N 


This ia :!f2 :o be noted, that the Bedietic 2 whoſe Square ye Subtract 
ofthe le lt fide co ce: the Perperdicularc) is the line A G which deducted — 1 — 
bale,leaucth the other lme G C, and thoſe ta parts of te bales are called C. 


The :4 Chapter 


To finde the greateſt Squares fide that may be de- 
ſcribed within any Triangle whoſe 
ſides are knowne, 


Artie rules might be giuen to reſo'ue this queſtion, but to auoide confuff- 
on, J will cnelp declare theeaſieft . pee ſhall cherefoze ( as is befoze in this 
koche taught) ſearche the line falling from the greateſt an- 
the longeſt ſide : this 


Example: 


ARC the Triangle wheſe ſider are knowne, AB 24, B C 49,4 C 33 the Propendiew® 
cular furnde, as is tofore declared, 4 19 Þ 
nhichdinided at I, in ſuch forte that D I to 
I Arataize 2 of BC to D A, 
D 1 ſhall bee the ſide of the greateſt Square, 
thet n angle: bat 
to finds the length of D I, you multi- 
phie 40 the ba 7302 197 the Parpend;- 
cnlave , ſo bane you *3** nhich dinided 
be Perpendiculare aud Baſe ioqned to- 
gither peeldith 12 47, , the line I D. 
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Likewiſe if ye ſquare the perpendicular, the mounting ſumme will be ich dinided by 
*** the former dimiſor bringeth in the quotrent GNU which deducted fro ii the perpendicw- 
lar there remaineth 12 he (ide of the greateſt Square agreeing with the former operation. 
In lige manner if ye Dewade B D wheſe longitude you were tanght by the laſt Chapter to finde, 
and alſo A B. the left (ide of the Triangle in ſuch ſorte that the greater ſettions to the leſſer ve- 
raine the ſame propertion that the baſe doothto the Perpendicular,the ſquares of the two grea- 
ter ſectionſ one ed from the other leweth the Area of the greateſt ſquare that may be deſ- 
cribed within that Triangle. Alſoif ye denide am of the two leſſer ſides in twopartes ret ange 
the foreſaid proportion of the P te the Baſe the leſſer of thoſe Portions ang mented 
by the baſe and the produtt deniaed by the ſide bringeth in the quotient that greateſt ſquares 
J 


fide. Times alſo an other way,you may attaine the ſame. Dinide both the Caſus , that is toſaye,B 


D,and D C the diſtance of either Angle from the Perpendicular, like manner as bath beene 
ſaid of the Perpendicular, hen adde both the ſmaller ſections 22 the reſulti.1g ſumme 1 
the ſquares ſide: Enery of theſe yet working ye maie reſolne this queſtion , t pleaſure ſhall 
the — eſpecially if be be ſcene in ſurde aud radicall e when bee 
ſol! perceine ſo diner ſe intricate and different operations alway in fine to produce the ſelfe ſame 


certai tie, 


Might here adioyne manic Propoſitions, concerning the deuiding of 
all Triangles, Quadrangles and other Polygona whatſocuer, into e- 
ual or vnequal parts retaining any preportion preſcribed: & likewiſe to 
dade out the Center of Gtauitie, or Counterpeirze Center of all Plaines, 
right lined Geometricalie without aide of Arithmeticall Calculations : 
thee meanes alſo readilie ro ſquare all Triangles, Quadrangles and tighe 
lined Polygona, Geometricallie: to reduce the irreguler to tegulet, Equi- 
later and Equiangle, and to trans forme the one into the „ to giue 
their proportions in lines, or to frame ſupetſicies of al kinds, to retainea- 
ny proporti ia right 8 as my Father who laid the fitit 
foundation of this wor ke. ſought to deliuer ſuch concluſions as might be 
profitable and ſetuiceable to his Countrie, rather then by difficult & cu- 

rous Demouſtrations to ſtirte yp an admiration of his knowled 
{have Itorborneto adde or innovate any thing in this place. Bur for 
the ſatisfaction of ſuch ſerchinge wittes as cannot contente them- 
ſelues with matters neceſſatie, but will more curiouſlic ſurucic what Arte 
is able to perfourme in matters difficulte, I meane at the ende ofthis trea- 
tiſe ro adioyne ſome Problemes, that happelie maic ſomewhat hetter cõ- 
rent ſuch aſpiring Spitites, and yet, all ſuch as haue moſt neceſſarie and 
commodious vſes, aſwell in the arte of Nauigation & Arehitecture Nau- 

ricall, as alſo inthe arte of Fortification and Architecture Militare, 

and likewiſe in the newe ſcience of great Artillerie, a taſt wher- 
' 'of I meane alſo at this time to emparr, for ſundrie dewe te- 
ſpees before I publiſhe the Treatiſe it ſelfe, forbea- 
ring therfore farderto cnlarge this ſeconde 
Booke of Plaines,heere ſhall enſue the 
third of ſolide Bodyes. 


The ende of the ſecond booke. 


$1 


The thirde kinde of Geometrie 
named Stereometra. 


this thir de Booke yee ſſ all teceiue ſundtie Rules to mea- 
lurc the Superficies and Ctaſſitude of Solide bodies, where- 
of, although an infinite ſorte of different kindes might be 
XI imagines, yet ſhall I onely entreate of ſuch as are both vſu- 

ally requifite to be moten , and alſo may ſufficiently induce 
the ingeovious to the menſuration of all other Solides,what 
farme ot figure ſo euet they beate. And foraſmuch as in ſet- 
o PP ting foorth thrir ſeucrall kindes, I haue choſen to vſe the ac- 
cultomable and auncient names well knowne to any travelled in Geometrie, ta- 
ther than to forge new Engliſh wordes which can neither ſo breefely nor ſoaptly 
expreſſe the like eff. & , leaſt to the common ſorte anye obſeuritie might growe, 1 
thinke good to adioine every oſtheit Diffinitions, 


DIFFINITION.S. 


I A — bee is that hach lengthe, breadth and thickneſſe, bounded 02 limited with 
upcrucies. 

2 LikeSolides are ſuch as are encompaſſed with Superficies that are like and of 
equallnumber, 

3 APriſmais a Slide Figure campꝛehended ot plaineSuperficies , whereof two 
art equall,l\ke,and Par allele, the teſt Par allelogrammes. e 

4 bytamis is a Solide Figure encloſed with many plaine Superftciesriling om 
one, and concurring o2 meeting in a porte. 2 

5 ASpherc is a Oroſſc o Solide body comprehended ol one Coon? Supperficies.In 
the middes whercof there is a pointe from whence all right lines to the ſame Superficies 
extended, are cquall. | 

6 That potnte is called his Centre, and a ſtraight line by that Centre paſſing thozough 
— — bounded on eyther ſide with the Conuere Super licies is called the Diameter 
ok that Sphere. 

7 Allo inte llectually yte may ti us conceiue a Sphere to be made, Suppoſe a DSemi- 
circle(his Diameter remaining immoneably fired)to be turned rounde about till itreturne 
to the place whence it firſt began ta moue, the figure ſo deſcribed is a Sphere, 

$ Likewiſc,ifaRightangled Triangit (one of the containing lides remaining fixed) be 
turned circula ly about the Figure ſo deſcribed, it is called a Coxe. 

9 The tiaht line that remaineth fired is the Ars. + 

10 The Circle deſcribed by the other containing ſive is the Baſe. 

n The third line 02 VH rothe muſa, is the ſive of the Cone. 

12 Jfaright angled Parallelogramme (the one of the ſives conteyning a Right angle 
remaining immoueable ) be Circularly turned, the Figure ſodeſcribed, is a Cyhner, and 
the immouc able ſide is his Av, 


a 13 The Baſes are the Circles byrenolution of the two oppoſite Parallele ſives de · 
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1 The thirde Booke 
4 The? tv bio ay Solve bv, vale Perendiclarthfllg om 


ezvgh- par of rhe Sllve von th 
02 line of 


the body 
indirect ſolives falleth within the body, and 


5 Tuts Perpendicular 
vpon the Baſe, but in declining Solides it falleth without the bodies and Baſes. 


16 As the Concourſe of lines maketh aplaine angle, ſo the concurring oz meeting of 


Thefyrſt Chapter. 


To meaſure the contents Superficiall and Solide | 
97 any Priſma, 


— he 


Conſidering of Sales called Priſmata,there ave two kinder, 
2 —— 


Ammes are 


ſituate on their baſes. Ofeuer I mind roree 


— enernbeſ office them bothe. Almirrherefee AB CD EF adref 


ol Pin — 


— 45 D 30. ABCD 


CE hte ek rakes 
make 132, b page god e 


. KLMNO, rs 
3 
2 or baſes either of thens 18, the 


Area of the ether 3 
G eK 71, LAMP 


39,0 PN. and theſe ed te- 
8 258, that us the content 


bus Baſe ED3,D C Ec 
in Plenimetra I finds the — mgl. 6, the Fe. 


et. i. vue 2 


For the Craſſituds T ſearch the Altitndg of either Solide which in rhe 


creared ſide of any 


s de ol 
R fremO 

Tele Ot. hm 

of ther Priſma : yr gr 


vprighe Prifine v. the © 
ye Fog eraſes — For they 


ſane 14 the 7 
— er 
— — 


8 * 216, that is Sol capac in- ihe declining Prifan IKL A 
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Alchongb theſe common peeces X L are moten as is tofoze taught, pet pet map readi- 
lythus meaſure them, multiplie the lergth with the bzeadth, and the Pꝛoduct iu the thick- 
. neſſe, ſo haue ye the content £2 Cr aſſitude. 
Beholde the Figure. | 
The content of K 216 Cubicall foore, the Craſſitude of L 216 Square foote. 


fs 


© IO BP-$ET 


The 2 Chapter 


How the contents Superficiall and Solide of a Pyramic may be 
meaſured whether it be direct or declining. 


HA | ©: as much as euery P7749 is enuironed with Triangular plaines ti- 
Fs fro the bale, and concurringo? meeting at the toppe, yet map by the 
= 7 rules giuen in P/animerr4, meaſure the Area ofeuery Triangle, whole 
contents ioined together, and the P.oduct tothe baſe , yeeldeth the Su- 
28 — — — — 
* Vrramus be direct 02 inclinate, ye ſhall firſt meaſure the length of the line 
77 failing fro the top to the plaine whercon the baſc rcſteth, which multiplied 
in the third part of the baſes Area will pzoduce the Cr aſſitude of that Y yr amv. 


? Ex le. 
Suppeſe ABC D E awnvpright da Pyramis, whoſe baſe being a Square, I mea- 
ſure onely the fide B C finding it 1 2,» hich multiplied in it ſelfe, brivgeth 1 4.4 the Area of the 
baſe.then die I meaſure the length of the line A G 10, for ſoam I taught in Planimetra, that 
malt lied in 6, halfe D E bringeth 60.the Area of the Triangle A D E, but ſeeing the other 
Triangles are equall to the ſume con ſale ing they hane equal baſes and altitudes, I neede make 
womore ados, but multiply So ly 4 ſo reſulteth 240 the Superſicies of the fore Triangle: con- 
Crrring at A. and this added to 144. A 
the baſe bringeth 384 then bole content 
ſaperficiall of that Pyr amo. But forthe 
Craſſirude meaſure the Altitude or 
line A Ffalbng from A Perpenaicu- 
larly pon the b be Perp -udicu/ err 
kergth [ ſoppſe 8. which mw'tip'yed in — 28 
144 produceth 1152 , and that is the 4 N an 
Selide coment of that Qu:dravgnlay D — 9 * 


Y 2 | Prams. 
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Pyramis. In lie to attame the Craſſi ade of the declining Pextagonall I rm K 
L M NO, I meaſure the Altnude or Perpendic ulur 1 H o. Likewiſe the Area of the Pen- 
rag onall baſis,» boſe ſide is 14,3 hich by the frerepti ginen in Plammetra / fixde 337 theſe mai. 
lud tegether yeeld 67 40,the Solide content of the dechmng Pyram. 
The; Chapter. 
How Cylinders and Cones are meaſuted. 
T2 multiplicd in the Circumtcrence of dis baſe,o2 the ſive of the 
Cone augmented in halle the Peripherie of his baſe, ard the pꝛoducts added to their 
daſes,bzing the contents Superficial, The olide content of a Cy indet is gotten 
by augmenting the baſe in bis Alritute , Likewiſc the Aititutc of the Cone multi- 
plied inthe third part of his baſe 1 =" 
xample. 
Admit the Area of the Cylinders baſe funds 
by the Rules in Planimetra 98 q the Circumfe- 
rence being 315, which multiplyed in 21 the Cy- 
linders altit ude yeeldeth 660 , which added unto 
7 53 Sringeth $17 , the whole Superficies of 
that Cy but if yee augment 21 in 78 5 the 
baſe: Area, 1 1650, and that i the 
Craſſirude or Solide capacitie of that Cylinder. 
Likewiſe for the & es of the Cone G HE, 
augment 26 the fide G H in 31. halfe the Cir- 
cum 2 F E,thereofreſulterb $17 4, wher- 
vnte if yee ad'omne 314 3 that Baſir Area there amonnteth 1131 3, the Cones content Super= 
ficiall, and by 7 24 the Altitude in toꝗ 35. the third part of the Circle G FE, there 
eriſeth 2514. 3 , the Solide content ofthe Cone G HE. 
| A note to finde the Altitude of a Solide 2 ne. 
M Ultiplie the ſive of the Cone in it ſelfe,andlikewiſe tht of the Circular 
baſe, theſe deducted the one from the other the Quadzate roote of the Remainder is 
Ari 0} Altitude of the Cone. | 
The 4 Chapter 
How exeauate orholow timber,&c. is meaſured. 
Ou ſhall by the Rules afoze, ſearche the content 02 Craſſitude, as though it 
were not hollow, then meaſate the capacitie of that hollowe, the one ſubtractey 
from the other, the 8 magnitudt ol that cxcauate body. 
xamp 


Admit this rounde 
F bolore Timber legee 
AB C were to 8 
meaſured, the heigt 
being 14 foote, the 
Diameter of the out - 
warde Circle 7 foote, 
the Dimetient of the 
inwarde Circle 5 
foote , the Crrenmfe- 
rence of the bigger 
22 ſoote, the content 


Swper- 
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Swperficiall or plaine of it 38 7; the Circumference of the lefſe 15 foote and; , bis plaine 
19 +; . Naw multiply 38 in 14. ſo hre ye the craſſitude of the whole rownde peece of Timber 
whuch ts 539 foote.Then aug ment 19 , into INH eth 275 foote, which ſub/trattedfr om 53 9, 
remaineth 264, ſo many foote is in the craſſitude aboxt that hollowe piece of timbor. Or thay ye 
way bring it to paſe Pu 19 E from 38 f. that is the one ſuperficrall content from the other and 
the rem. une multiple in theheigth 14. So haue ye £5 afore 264 feote. An other example of t- 
— yu) ater ar? 96" ens env Suppoſe tobe D EF G. whoſe out- 
ward bredib D E us lo foote,the length E F 1 4 forte th: he gth F G8 foote, the inward bredth 
of the hollav H I g forte,the length H & 7 focte,the he gth as befare. Now multiplie 10 in 14. 
| ſohaueye 140.Thi anomentedin 8 r:ſeth 1120. Then mulriphe 7 in g ius maketh 35 which 
augmented in g ſurmounteth 2g0,that ſumme by ſubtrattion taken from 11 O 22 
ſo many ſoote is the craſſitude of this hollave troughe D E FG, tuen thus of all other. Ry that 
which us ſpoken ye may gather bawe to get the capacitie of all maner regular veſſels, and hat ic 
performed in multiplying the plaine or content ſi all of the inwarde baſe or bottome iu the 
prefunditie or beig th. Example 35 the inward baſes plane augmented in 8, the beigth produ- 
ceth 28 0.So many cubicall feete is in the hollawe v ſell. Theſe 280 augmented in 51 bringeth 
foorth 14180, pints of water farther duni dad by 8 ſbem eth 1785 gallons, I lus of all ther, and 
that for liqueur comrined in any maner veſſel. | 


The 5 Chapter. 


Howe the ctaſſuude and Superficies of a ſphete "4 
[ is to be meaſured, 


Oꝛ the Superficies pee ſhall multiplie che Diameter in his Cir- 
cumlerence oz gette the plaine of chat Circle, as befoze in Pla- 
nimetta I haue taught, and encreaſe it by 4.ſo haue pee the quan- 
titie ſuperficiall, and that multiplied in the lixt part of the diameter 
pzoduceth the cr aſſitude. Likewiſe the diameter multiplicd in his 

ſquare, and the offcome in ii, this pzoduct dcuided by 21 pzoduceth 
- inthe quotient alſo the ſolide content of the Sptere. Manie moe 
4 rules could J giue you foz the like effect, T ut fo bettet vuderNan- 

ding of theſe, beholde the cxample tnſuing. 


Example. 


ABC DtheGlobe whoſe Diameter ACA — 
14. Circumference being 44. ue one multipli- n a 
ed by the other, bringeth 616, and that u the S- / | 

perficies of the Glebenhichencreaſedl 2 + brin- { 45 1 A. 
geth 1375 Land that i the ſolide conte at whiche / 18 By 

u likewiſe this produced 14, multiplied in his | | 9 
ſquare jeeldeth 2744, this againe 111, maketh * 1 2 ö 
30184,which dinided by 1 ginerh in the Oi e / 
1437 x, the Craſſitnd: agreeable to the former | | 
worke. \ | A 


W N 


— 


= 


The 


86 The third Booke 
The 6 Chapter. 


Howe fragmentes ar partes of a Globe | 
arc mealured, 


ee all anqment the whole ſuperficies of the Oi be by the 
5 | Ititude oz thickneſle of the Fragment. and the oficome deuide 
Sa bp the dime tient, your quotient is the Corner Spherical ſt- 
VF) perfirics ofthe Fragmente, whereunto adding his Bale 02 
JL) Circle ye pꝛoduce the u hole ſuperficics, 
Foꝛ the craſſitude if it te leſſe than halfe rhe Globe yee 
Berl ballfiri detracte the Altitude of the fragment from the Se- 
midiametcr of tie Spkere, therematne yee ſhall augmente 
bythe Circular Baſe, This pzoducte ſhall ye ſubſtratte from 


\ | meter in the conuex Sphericall ſaperfictes of the fragmente, 
the thirde parte of the remaine ts the craſſitude oꝝ contente ſolide ofthat Fragment,Bur if 
the fragment be greater than halfe che Sphere, then ſhall ye deducte the Spheres ſemidi- 
metient from the altitude ol the Fragment and tbe remamder multiplied in the circular 
Baſe the pzoducte muſt be added to the number pzoduced by multiphcation of the Semidi· 
ameter,inthe tonuex Spherical ſuperficies of the Fragment, the thirde part cf this rcſul- 
ting ſumme MIRO 7 E 

b xample, 

Admit ABCD afr, of the former globe, whoſe diameter is 14, and that B D the 
Altitude thereof be 4.the ſpheres whale 1 being 616 mmltipled by 4 bringeth 2464. 
and that dinided by 14.yeeldeth in the quotient 176 the conuex Super ficies whegennto if yee ad- 
ienne 126,the Area of the Baſe or circle whoſe dimetient is A C, there amonmeth 302, the 
whole Swperficies of that portion AB C D. By the like working 
yee ſhall finid the S EFG H 566. But for thyir craſ- 
fitnde I worke thus, In the leſſer 2 ud 4, 
which dedutted from . tbe ſpheres Semi ent, lequeth 3, 
„ 126 the baſes Area bringeth 378 nd this 

from 12 32(4 member produced by multiplication of 
the Spheres ſemidimetient in the convex Superficies of the ſeg- 
ment) leaueth $5 4 whoſe tlurd parte is 28 41 ſommchic t 
ſolide contente of A B CD. Bur for the craſſuude of the other 
portion, I augment 440 his conmex ſi es in there artſeth 
3080. Ldariſi [ multiplie 3.1he difference berweene the ſemi- 
diameter and the fragmentes altitude in I. 6,thrreof comet h 
378,cheſe added togcather. mate 345 f. u luch dimded by 3. 56 
derb for a quotiem T1527 , the ſolide craſſitnd: of the other 
Fragmente E G FH. But for as muche as the Spheres Dia- 
aero e. - e ſuppoſed ha nc, I ſhall giue you rule readily by ſupput ation to learne the quan” 
titre thereof. 


The 7 Chapter. 


Any Sphericall ſegment propouned to atteynethe ſpheres dia- 
meter x hereof it is the fragment. 


Fraue meaſure the altitude ofthe Fragment: Secondlie.che Semediameter cf the circus 
lat baſe, which yee mate alſo a(tainc by knowicdge ofhis circumf:rence as was taugbti 
| n 
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ta Planimetra,then ſquare the Semidiameter, and diuide the moduct by the Fragments 
altitude, the added to pour Dꝛutſoꝭ peeldeth the ſpheres Diameter. Oz thus, 
adde the ſquare of tte Altitude to the ſquare ol the Semidimettent, and diuide that pzoduct 
by the Altitude, ſo will your quatieut expꝛeſſe the Diameters quautitie. 


Example. 


Ac the Spherical Segment his Altitude B D 4,the Semidater of bis cirentar Baſes 
AD nigh 6, the Square thereof is 40, which dinided by 4, yeelderh in the Quotient 10,whith 
added to 4, bringeth 14 the Diameter of the Sphere, L the- A 
wiſe the Square of 4, is 16, added to go the Square of 4 D 
bringeth $6 , » hich dnided by 4 , gineth for the Quotient 


14, ihe Spherer, Dimetient agreeing wah the former work- A c 
og . 
© ily The 8 Chapter, 
Howe a 3 off, may bee 


it 
nd where 


gde Pyr<mic ve vaperfect, yea cutte off in the 

{> by rule and line wittily layde to che two contrarie 
24 the iopning and common is there that yum is whole 
CT ——ů— — — — 
>: yramis going buperfect to the common 
G. ö meeting. Thus — — the lfſ 

N from the whole continued Pyr am, lo the Remaine without doubt 
a is the magnitude ol the vnperfect 2yr aw. | 


Example. 


Let ABCDE repreſent an Hexagonal imperfeft Pyrami — — 
angle Hexagonal — plaines and# Ioſcheles Trapezia,ewery of their Baſes bring the 
2. of the greater Hexag enum 1 2 , enery fide of the 
leſſer He rage 6. Now, applying rules or lines ve 
the ſder B F, G E. ¶ finde them to concurre at 27 
has you two prramides, the greater hauing bu 
an — tes — H fide is 11 * the other 
uu the prramus HFG, whoſe baſe is the Hexagonuns 
F g enery of bus ſdes bring 6,the Altitude ofthe leſſer 
prram us 15 the Altitude f the greater 30. Alſo by 
the Rules ginen in Planimetra, — the Area 
of the leſſer Hexagonnm g 3 Area of the greater 
in the third part of their alt it udes as was rawyht before 
— olide cone 
tert of the lc(ſer will be 3 | 
ter 1s 3744, the one ed from the other, 
3276. the magnitude of that onperfeit ram FB 
CDE. 


<5 " 
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A note howe by ſupputation to get the Perpendiculares or 
Altitudes of thoſe Pytamides. 
Fd that it were ted ous and paine kull in a Solide of great quantitie , by rule oꝛ line to 


Perpendiculares , yet ſhall by Arithmetike attaine them thus: multi 
plie the greater Hexagonal ſide by the ſive of the vnperfect Py2amis, and the pzoduct di. 
uide by the difference 02 ouerplus of the ſides Yeragonall, the Quotient ſbeweth the ſide of 
the whole great Pyzamis, from whoſe Square (if yee deduct the Square of the Circles 
Semidiameter that encloleth the greater HÞeragonum which yee were taught in P/a=me- 
tra how ts finde) the rote Nuad)ate ofthe Remainder is the Altitude ofthe greater Pyꝛa- 
mis, which augmented againe by the leſſer Heragonall five, and he offcome diuived by the 
greater,bzingeth in the Quotient, the altitude of the leſſer Pyꝛamis. 


Example. 


The wnperfelt Pyramic fide F B being niche 16 . I mmltiplie by 12 the greater Hexagep 
ä +, and 42 by 6, the leſſer fide He xagonall produceth in the 
Quotient 32 f, the Pyramidall ſide H B, from the 
Square thereof, if yee deduct the Square of B L,the cir- 
cles Semidiameter that encludeth the greater Hexa- 
gomem being 1.44. there will remaine 900 , whoſe roote 
1 30, the altitude of the greater Pyramus , which aug 
mented by 6, the leſſer Hexagonall ſide, and dinidedby 
12, produceth in the Quotient 15 the Altitude of the 
leſſer Pyramis, Theſe lines for that they are ſome of 
them incommenſurab/e, cannot exatth bee expreſſed, 
ſane onely in ſurde numbers but ſo nig be as is requiſite 
for any Mechanical menſuration Er on de- 
elareth them : ſuch as are expert in Algebra by the 
former rules with irrationall numbers may preciſehe 
few their quantitie, The very lhe operation is required 
in perſect and wnperfett Cones, for meaſuring their 
Perpendicnlars and Craſſitude . Whereof to the 1mg ent- 
eus there neede no other Example. 


The 9 Chapter. 


To cut off from any Cone or Pyramis what 33 thereof 
yee will defire, with a plaine Equeditiantto the baſe,and 
to finde on what parte of the Solides fide 
the Section ſhall fall. 


bis diniſion of Cones and Pyzamides is in two reſpects to bee 
made, either in conſideration of their contents Duperficiall, oz in 


ſearche out theſe a 
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place where che pl aine Parallele to the baſe ſhallpaſſe , which will divide 02 cut af from 
the aſſigned Solides Superficies the deſired parte. The lame line 02 D Nance is alſo 
found with diuiſion of the C oncs ſide ſquared by the number erp2eCing the pact to be cut 
off, fa the roote quadzate ofthe Quotient hall be your deſire. But if yee Won from any 
Cone 0z Pyzamis in like manier make ſeparation , in ſuch ſore that their Solide Con- 
tentes might retaine like p2zopoz tion, then ſhall pee mulciplie the ſide of the Cone 01 ma- 
himſelle, and then agame in the offcome, and this laſt pꝛoduct ſhall pee diume by 
the number the parte ye would ſeperate the roote Cubic all of pour Quatient is 
the ſide of the leſſer Cone 02 Pyꝛamis to be cut offfrom the tappe of the greater. 


Example. 


Admit A B C the Cone, from whoſe 
ſummaitie or tep. I would cut off a porti- 
on, for example, the Cone A E F whoſe 
Swperficies ſhowld be the g parte of the 
— — bus Superficies . [ 

t the rote nadrate of 9, 
that is 3 , wherewith [ = 1 
de of the great Cone there aviſeth in 
the Quotient 33 j the line A F or fide 
k f the leſſer Cone , the ſame number I 
produce alſo by the ſecond rule thus, [ di- 
wide 1 0000 the Square of A C ie 
— hg 33.7 
the fide A F. But ation in Solides,] ſhall gine you an other Example : Suppoſe H K 
— 2 20, from the which Pyrams I wonld cnt off an other portion, for ex- 
ample, H L M that might be an eig br part of the great Pyranois H I K. the number of the 
no, / multiphie init ſe fe thereof ariſeth 1 4400 , which augmented agaiue by 120, maketh 
1728000, d this dinided by 8 ( for that abe number wherewith the part is expreſſed) I finde 
in the Quotient 216000 ————— a. * 
Pyramu H L 1M whoſe Solide content is the eight part ex the great Pyramis . 
Ewen ſo ſpallyee 23 des, ber many equal ſides ſoener his baſe hane: 
but if the ſides of hs baſe be vnegall, and ſo conſequently the ſides of the Pyramic alſo mnequall 
then ſhallyee worte with euer ſide ſenerally as I haue by ex ample ſbewed pc un one or elſe works 
by the rule of three, for all the ſides are proportionally dinided . this to the wittie will [office 


Heere followeth other faſhioned bodies ſomewhar ſtrange in 
= figure, but in effect thoſe that toſote 
© aremealured, 


H. ABCTD appeareth tobe two round Pyramides i ned togither, whoſe Diexeter 
TR —— VA A. 12 foote, the b/ or perpendiculare line 2.0 
foote and , the fide 21, wherefore I conclude the the one parte or halfe of it to be 
enen the round Pyramis before meaſured, that ts . Ne deubled male _ 


— 
2 


nn | ; . 14 
c F . w.c..oet . wn. 0 Reds 4 
"= : . 
* * 1 * 
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whole content of thus Figure the ther Figure enſuing 
i like to an Egge. — rk Fer 
abouc. to meaſure lum, 2. 
*. the other he Craſſitude of that ſo had and 

the whole content of bins, Alſo 
— EFGH « like in content to the other 
ABCD acc to that forme whoſe Craſſirude 
% 1518, this donbled maherh ; — 2 .— 
mady affirme the Craſſirude or quantitie of rbat * 
like vnto an Egge. Now to er the quantitie ſperfs 
cial of bw, — e 
halfe Circnmference of the Circle whoſe Diameter 
1 E G, or the whole Circumference in halſe _— | 


ſo haue yee the Smperficies. 
D 
The 10 8 


How Wine Veſſels or Barrels are meaſured. 


ppoſe A B C D were the barrell to bee motten : firſt, yer neuſt rake the init 
. of both the header ſenerally , the one head A B , I haue imagined 7 
CNY foote, the other C D as many. Nome, take the true berg th of the middes 
nere the barrell ſwelleth , which EF, being heere 22 Theſe three 
Diameter keepe, then note have foote or other meaſure is contained 
the of ritber bead to the mi le of the ſwelling G ina ftreight line 
moter within the B arrell. Behold from the head H to G the meiddle ſme'lrg is G. ot e, from G 
ro this letter Ia manye : nome yee muſt ſet the three Diameter; ( tofore Sms Jones 
carde , paper, or other plaine , the —— — other according to their meaſures , as yee 
wo — Ke, then encloſe them wit on both ſides, cutting the middle line, 
the Diameter: Squirewiſe in the muddle, the one Arbe is KB E CL, the e- 


— K AFD L gbearkes — iieabes made like nt 6 an Eg ge 


FE . 


. hex 


'L 
Truth all ſuch faſhioned to meaſure immediatly afore.[n him ye may 
2 1047 Nu ifye pull away by am art from this whole ſum the number of feet comeyned in 
the peeces of the figure (1 & nuore than the barrell at either end,then the magnitude or 
of that veſſell e the Example & plainely perceined. aſthongbit 


Arn 
wonld ſreme I had e ntreated ſufficiently yet [ it worthie of remembrance to tell you ho to 
ſearch the content of theſe peeces ar the ends of the ,1 muſt ſuppoſe that ye know the meaſu- 


ning Jared Pyr anus which is entrered before jmagine th: diameter B A which 7 foot tobe 
the baſe, KH 
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the heigth of the peece here imagined a Pyramis : now if vee( as 15 bef we ment 11ned U 
the plain of the baſe in the third parte of the hag ih the content of (hut howre will rome accer- 
ding to tha: faſbioned meeting which gi wh this number by the precepts of proportion vee 
hall worte as followeth : fir / know the lengti of FH I. that u 16 foote.ag ine Gf, hing 10 Foot, 
both theſe added make 26. Now ſay i 6 ometh:6,mhat ſhall x 1 bung ſo bane vee 837 ſe 
many foote is thepece K B A and tbe other C DL as many, which added m 166% pa thus 
ont of the\number conteyned in the whole Figure afor: found,whnch u 10 47 fo bave yer Hf $89 
I the caparitie of your Barrell. Thus the learned and fimous Archimedes hath taught in 
the 31 propoſition of hus books de Spharoibus & Conoidibus. 


An other menſuration of Veſſels more common. 


YOmevle when the baſe plaine of the extreames and middes of any Aeſſell are not one, to 
ſubtract the leſſe from the bigger Superficies,the medietie that re naineth deduct (rom 
the bigge plaine: then whatſoeucr is left adde to the leſſer Superfiices,the halfe of the pꝛo· 
duct ſheweth the true baſe to be multiplytd inthe heigth , of the which commeth the cou 
tente. 


Example. 
T* Plaine of the big ger Swperficier conteyneth 40 foote , the leſſer 24, the diffrence us 16, 


the balfe 8 ſubrratted from 4.0, leawerb 3 2, this added to the leſs Superſicres 24 make 56, 
the half us 24 bringeth 672, the whole content. Lo tbe figure. 


Anothernote of meaſuring, 


] F the Diameter of the d: ell ber inthe mivdes 10 foote, but at the ends eight, adde 

them, and take balfe,ſo baue yte niue, thus nine foote ſhall be thy Diameter, whoſe platine 
62 baſe(as beſoze)multiplied in the i ongitude 02 heigth, bzingeth a true contente . Note 
well this kinde lo pillers and other bodics , when they haut Diameters 02 Bales nor a 


Freeable, 
The u Chapter, 


One rule generall exactly to mcaſure all kinde of wine Veſſels. 


a> >; Oaſmuch as there are ſundzie kindes of wine Weſſels, as the tun, 
Q - the Pipe,the Punſhion, Buttes, Barrels, gt. tuery of 
* them differing from other in quantitie as in faſhion, to te ache 

| | ſeuer all rules foz cuery ſozte it were oger tedious, leaumg thereloze 
Are mantlode pzecepts and examples that J might in this caſe p2e- 
\ 2 ſcribe, I chall to bzeuitie ſake ſet foo2th one onelpe rule gener all, 

X | \W/->4© whereby per ſhall be able with the aide of a ſmallpzoportionall Gel- 
3 66 


+ br dos 


_ „ = 


 ameter or depths of the mid- 
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Teſſell , but alſo the defaulte and quantitie of licquoure therein contepned, when it is 
partly emptie. And firft I will beginne with this mall pꝛopoꝛtionall veſſell, which it behog- 
ucth you to pzocure by ſome ſkilfull Artificer , ſo made that their lengths tetame the ſame 
pꝛapoꝛtion that their Circumferences 02 Circles,aſwell at the ends and middes, as allo at 
other like and pꝛopoꝛtionall diſtances taken in the length of either Ueſſell : as by the exam- 


ple following ſhall moze plainelic appear t. 
Example, 


Admit S and I the two 
Veſſels, I the greater, S the 
8 nom to examine 
ther theſe 2 be proportional 
I ſearche firſt their lengths, 
finding H D 50 inches. 
and & Q 10 inches, likew;ſe 
Tſearche the longitude of c- 
wery depth or diameter, that 
« to ſay, BF and LO the · 


delland AG,CE,KP, M 
N. the Circles of the endet, 
now if F. A GandCe re- | 
Laine the ſame proportion to KP, LO, MN, ¶ enery one particularly compared to his libe i hat 
HD the length of the greater doth to 12 the longitude of the leſſer,then are theſe Veſſels lthely 
ionall : but for greater certeintie{ bicauſe errour maye growe vpon ſmall difference lit 

were requiſite alſo to meaſure in either of them one other Cireumference or hoope,as for exam- 
in the greater the Circle paſſing by T V exal#hy in the middle betweeve A G and B F,andin 
the lefſer thr Cirele X T ſituate in like manner betweene K Pn L O. Mom if yee finds the 
proportion of theſe two Circumferences alſo agreeable with the former lengthes and Circumfe- 
rences, ye may aſſuredly gather the ſe veſſels tobe propertionall. But ifyee finde auye diſcrepance 
er variance berweene them, yeeſhallby the aide of ſame chilfull Artificer,reforme it in the leſſer, 
till yee baue brenghr it fully agreeing with the proportion of the greater. which is readily prooued 
by the rule of proportion. Whereof I minds not hee re to ſe moworder , leaſt in ſeeking nee deleſſe 
Plaineſſe, I become oner tedrons : your ſmall veſſell thus prepared, ye ſhall in the next chapter be 


taught bow to vſe it, 
The 12 Chapter, 


How by this ſmall prepared Veſſe'l to meaſure the quantic 


of the grearer. 


; Henſocuer ytt will me aſure anyt marner of Winc Ueſſels, it behooueth 
—— conſider what ſontt they att et, end acceꝛdinglyt to pzepare your 


veſſell, then ſhall yee in either ol them mcaſure the pꝛo⸗ 

S! funditie 02 greatel Diameter,and allo the Diagenallo2 troſſe lines from 
— tae eppeBe pag pereofetherdoſt, Gen iagmaet 
Ke lines ee hell ſquare,and the pjoducts ſeuerally multiply in bis coxreſpon- 
Diameter,of theſe ſurmounting ſummes yer ſhalldivide the greater by theleſſer,your 
how many times the leſſer Wefſell is conteyncdin the greater, o2 if pee 
augment the greater of thoſe laft ſurmcunting ſummes by the Craſſituve of the leſſerveſ: 
ſell, and diutde by the lefſer ſumme, your Quotient will detlert the Sclide contentof the 


greater Geſſell. 


„ 


Example 
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Example. 


Swpreſe 4 3 C D the Wine veſſell,whoſ: capacitie I woul i bnawe EFG H leſſer propor - 
tHonall veſſel, firſt I meaſure the Diameters E G and A C. Admit the firſt 4 = other 40 4- 
gaine I MEL 1 m_ Admit I finde ABF5OE Fgx,the Square of 4, is 1 G. buch 
ant mented by 5 brin geth $0, the Sau of 40 * 1600, & that auomented o, yeeldeth 
— hich dimided by So, brin- * | & of * 9 ng 
geth in the Quotient 1000 , ſo 
many times us the leſſer conteyned 
in theg reater. Vom to learne how 
man) pott/es or gallons is contei- 
red w that great Veſſell, I trie 
forft how mach lignorur my little 
prepared V:{ellwill holde. Admit 
it conteine I of a pinte , thu ang- 
werred by ooo producerh 
6co00 , rh:ich dinided by $0, | 
bringeth 750, fo many pintet yee — 
may Cornclude in that great Wine . 22 
weſſell which reduced to Gallons 
drnderg by 8 yeeldeth g; Gallons 3 quarter, the exaſt quantitie of liquour that ſnch a Veſſell 
will conterne.but if it happen that your Veſſell be not throwghly filled, and that ye deſire c well to 
Hen how much liquor mould ſuſſiſe to fill it as alſo what quantitie is therein comeyned, ye ſhall 
in the next Chaptterreceixe therein perfect inſt-uthion, 


The 13 Chapter. 


| How both the liquour and default or emptineſſe in Wine 
Veſſels partelye filled is to bee 
morcn. 


2 * $3. E » 
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Ir O greater exactneſſe yet ſhall pꝛouide a fine freight rodde of 0 
TNT 4-37. 5 footeinlengthe,eractlyiuided into1000 equallpoztions, T 
V2) £27 >) hell yee moone the UcMſellwhoſe liquouge oz default yee woulde 
(©, L114 > / meaſurc,tilitlieleuell the bung hole directly vpwarde , this doone 
r {| FI 4 take pour rotde diuided as is befoze declared, and let it deſcende 
K $4 perpendicularly down thoyough the bung, il it come tothe bottom 
okt veſſell, This done, note what part the bung 02 vpmolt heigth 
"ZAR of the e inc Uſe will touch of the rod, and likewiſe howe many 
partes thercof is wette with the liquour and laſte of allhowc many 
in tes are centtynev betwerne the liquour andthe bung hole, The firſt J callthe Diameter 
£2 p2oſundric ofthe Uefell, the ſecond the parts of liquour , and the third ſhall bee named 
(fo2 til inction) che partes of default oz emptineſſe, This doone pee ſhall alſo meaſure with 
Four diunded rovde how many partes the Diameter ofyourleſſer veſſell conteyneth, the le 
partes augmented by the partes of liquonr tofoze founde, and the pꝛoduct diuided by the di · 
meter of the dune dieſtell, yeelde th in the Quotient the partes of liquour,fo2 your little 
pꝛcrartd Veſſel , which it behooueth pee ſo to ſituate that it mape alſo Iye leuell as 
do the greater veſlell, chen powze in ſo muche Wacer, that by pꝛoouing with pour dtuide d 
todde xte maxt finde the partes ol liquour exactlye agreeing with your lo mer a” 
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This doone augment the Diameter of the Tine veſcell Cubically, that is toſay, by his 
oune Square, and the pzoduct in the Quantitie of liquo2 now being in your little pzeparcd 
Aeſſell, the pzoduct diuided by the Cube of pour lefler Ucſſels Dumetient yecldech in the 
Quotient the true quantitie ol liquoꝭ contained in the Wine Ueſſell, and that againe deduc- 
ted from the whole conccnt of the Ueſſt Il tound , as was in the former Chapters declared, 
leauerh the default o emptint ſie, that is. how many gallons o} other meaſures is requilie to 
fill bp the ſaid N. ſſcll. 


Example. 


Admit 4 B C D the Wine Veſſellparthe filled, A D CE the liquor, A B C E the defanite 

or emptineſſe, FG H [ my ſmaller propertronall Veſſel! prepared as 1 haue toefore in the laſt 
Chapter declared, IL. M the ſtraight rodde dinided into 1000 parts, which being let perpendicu- 
larly fal from I till it touch the oppoſite fide at D. I finde B D goo partes, E D that u ſo much 
as 44 wette of the redde 600 partes , likewiſe placing the rode im my leſſer veſſell at G , admit I 
finde the Diameter or profurditie G [ 200partes this number muliiplyed by 600,the partes of 
— yeeldeth 120000, which dinided by 800, bring eth in — 2 3 — of 
fulneſſe for my ſmaller veſſel! - filling therefore the ties '! ſmail Veſſell with lignor till it 
riſe vmto © — the 150 parte in gy L M, finally by meaſure 1 make tri- 
all what quantitie of ti n little veſſell, Admrit it 3 pottles : Nome to learne the qaan- 
{what quantrte of qu i why Zpotler: None roluwrrethe gee 
ritie of liquor conteyned in the great, firſt I multiplic B D the greater Diameter being 800 in 
in his Square , thereof ariſcth 512000000, and that ag aine by 3, ſohaxe I t 5 36000000, 
which dude by 8000000( the Cabe of GI the leſſe Dimetrent )produceth19 2 ſo many pottles 
is there in that wine veſſell . Mare if yee deſire to (ne have manye pettles er Gallons more 
will fill it full. yee may by the laſt Chapter ſearche how many Gallons the whole veſſellwill con- 
reyne, and from that withdr awe gs Gallons the quantitie of liquor alreadie therein conteyned, 
the remaine is your de fire. I thinke it not neceſſarie in this Caſe to adione anye farther Exam- 
Ple, for that this was im the former Chap- 


ter plaine he both by rule and example al- B 

ready declared . T bus hinde of menſurati- bh TI, 
n 0 
of there are ſun , but alſo for all A 


manner b odies , what linde of faſbiom (+ 
ee - 
ments or partes, and it us pon 
pony ru All like Solides retaine 
among themſelnes triple propertion 
— . 
bar proportion the C 
| eee P 
: s Correſpondent ſide in the grea- 4 _ 
ter Solrde , the ſame propertion dooth the f 8 | 
— ater: ſo — [ — 
with the ayde of the 4 rule the i 
three being knowne, the fourth is rea di founde : And as this rule ſerueth for the whole bodies, 
ſos it alſoto be apphed nts or partes : ſo that the Saperficiet wherwith the Selides 
are duuded be like and make equal! Angler with the feder and Smperficies of exther Slides, 
— — that theſe fragment: correſpondenthe c are 


Thes much Jchought to adioyne touching the reaſon and demonſtr ation of this rule, 
whereb » 
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whereby the ingcnious Practizer migbt the better retaine iv memoꝛit the operation, and als 
ſo be able to applie the la. ne to ſund i other vics not hecre mentioned if occaſion be offert b. 
And loꝛ as much as this kinde of meaſurtug deyendeth wholy vyaa the ſmall yzoporttonail 
U-Nell,whoſc quantitte is ſuppoſed known, I thinke it not amiſſe to gine ont rule gene» 
r all feꝛ all ſmall veſſels how irregular ſoruet theꝝ bc(their faſhion not tega bed) t ictlye to 
The 14 Chapter. 
To meaſure exactly the Solide contencof any ſmall body, 
how diſordred or irregular ſoeuer it be, the forme 
t faſhion not tegarde d. 

E chal p2epare a hollbm veſſell of Cubic all fozme ſo large, that it may centers 
the ſmall irregular body, which being placed therem, pee ſhall pourc m ſo mut 
| water that it couer altogither the body, then make a marke where the Superfi- 

cies 0) vpmoſt part of the water toucheth. This done take out the ſarie irregu- 
lat body, and mat ke againe directiy vnder the fozmer where the heim me of the water new 
toucheth,foz the diſtance of theſe two mat kes multtplie d hy the Square of the Cubes fide, 
moductti the Craſſitude ot᷑ that body. | 

xample. 
Admit A the Cubicall hollove veſſlloboſe inoard fide I ſappoſe 20 inches, B is the irregu- 

ler bedy , whoſe Craſſitnde I defire , firſt therefare I put the Solids to my hollove Cube, and 


in water till it be thor bly cou 


red. Admit the brim — 4 vnto 1 
C, then t out trregular badhe 4- 

gains: AY the Soper fee of $45 4 

fall to D, I meaſure the diſtance betweene | 

CandD, oppoſe 3 multi- . 

in 400, the S, the Cubes 

— 1890, ſ⸗ 3 = —— Al 7 
conteined im that irregular body B. Neither 
1 it of great importance i hether your veſſell | 
Al be an exact Cube. For what hind of Pr. a 

ma ſoexer it be , alwayes riſing vniformely, * 
and bis Paralel ogrammes being Perpendi- 
r wp the 
forme of your Calculation ) bring the ſame — 
to paſſe, onely whereas in the Cube ye did mialtiply his ſides Square in the diſtance berweene the 
water ewe pee ſhall now maltiply the ſame diſt ance or diffevence of water markes in the baſe 
of the Priſma,the reſulting ſumme is th: irregular Solides Craſſirude , Ard thus may youels 
wel frame yorr containing veſſell,acc ording to the forme and quantitie of the wregular body 
that ye deſire to meaſure. Meruellons is the appliance of this k ade of menſurations, and ſtrange 
concluſions may be performed thereby wherein although I meane not in thus treatiſe rb reweale 
any ſecrets,veſerning them for an othor place, yet to giue ſome light tothe ingenious tb prbere de 
in applying them fader, I ſhall we. nd tedious to ſhewe how it may be vſed to diſt oner the 
w4ight of ſuch thing ,as no way poſſibly by balance may be fou nd. 


The 15 Chapter. 


How the waighte of any parte or portion of a Solide body may be knowne 
without ſeperationthereof from the bodye, whereby it mought 
be paiſed or waighed in Ballance. | 
F D2 as much asneuther by common Ballance, neither by that kinde of Ballance which 
the /ralians bſe, called Statarea , nog anye other hitherto invented , the waighte 


of anic Fragmente 02 parte of Solide bodie maie bee knowen „ 
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oz cutting that Fragment off from the whole boddir, whereby it map by itſelfe alone bee 
paiſed in the Ballance , I thought it not amiſle aſwell fo2 the rartneſſe of the matter. as 
for the neceſſarie vſes thereof , to ſet foozthe this meant of ſear ching waighte by water, 
with the ayde of Arithmetike : pour Neſſell therefoze being pzepared as is cofozedeclared, 
whether it be Cube 02 Rectangular Priſma it fozceth not. yet ſhall firſt fill it full with wa 
ter,andthzowe the Solide body thereinto, then ſoftly lift that body nut of the water till ſuch 
time as there remaine no mo2e in the water than that poztion , whoſe waight pee deſire to 
kuowe,at that inſt ant make a marke on one ſide of the Weſſell where the Superficies of the 
water then toucheth,then take out the bodie altogether, This doone, meaſure the Diftance 
krom pour marke to the S uperficies of the water as it is now attet the body s taken quite 
out. Likewiſe meaſure the diſtance of the waters Superficies from the toppe ofthe veſſell. 
This doone, augment the waight of the whole body by the leſſer diſtance, and diuide by the 
greater, your Quotient will ewe the true waight of the Fragment oz poztion. 


Example, 


Admit B C D api an hundred poundin a. bt, being of Bras, Iron, Siluer, or anye 
ether Metall my defire ©s — the waight ys 7 A — from B toC, firſt therefore 
putting the hole piller into the dee A, I fill 
0s it full of water, then lifting it ſofihy vp will all 
the piller be ont of the water. ſaue onely the 

E 1 foote or Fragment B C, I ſinde the 
8 A4 er fallen to E, then doe I d 
E out the wholepiller , aug n . 
within the Veſſell, adunt now the water fa/ne 
A unte F., and that by meaſuring [ finde E F 8 
inches, and & F 20 inches, & multiplpedin 
ioo the whole pillers waighte yeelde th Boo, 
which dinided by 20 (the greater diſtance ) 
from the top of the Veſſell tothe laweſt water 
” 2 
— ght, Ie the pillers foote or 

portion B C. 


And thus may you by the riſing and falling of the water wich the aide of Arithmetike, 


knowe Low to tut off from this Piller 63 any other bodye what poztion,quantitie oz waight 

pee will pꝛeſcribe, alway it is ſuppoſed that it is Cori Homogenenns , that is to ſape of 

matter and kinde ofſubftance equally diſperſed thzough out : if itbe 7 nr 
K 


Yr i 79 rt args Oy mn: 4X — ; 
I reſerue fo? an other plate, minding heere onclye to make an Introduction foz the 
wittie to pzoceede farther,and not at large to diſcloſe ſuch ſecrets as map be ſhewedheerin, 
By this meanes did Archimedes linde the exact quantitie of every ſeuerallmettall 
that was inthe Rings Crowne at S7«c+/«, without opening oz bzeaking 
amp parte thereof : and many moze and no leſſe 
aunge concluſions may be done 


The ende of the third Booke called 
Stercometria. 
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e GIRL GER GER EDS Ren 
A Mathematicall Diſcourſe of the 5 Platonicall Re- 
gular Solides, and their Metamorph>fis into other com- 


Pau nal rare Geomet ricall bodies : With au bur:dved Theeremes ar 
leaſ? of the Authors tnuention,nex'r mentioned 
before by anye other Geome- 
trictan. 


The Preface. 


r Lihough the Rules and preceptes already giuen abundantlie maie 
„ ſuffice for the exad menſurstion of any manner Solides or veſſelles 
* . that are viſually occupied,or maie be proponed to be moten, yet for 
\ 1 A vl the ſatisfact on allo of luch as deliting in matters onlie neut ate & 
Rl "<>4% q diſticile, ſeeke to reache aboue the common forte, I have thought 
| good toadioyne this Treatiſe of the 5 YH i bodies, weaninge 
not to diſcourſeoftheit ſectete ot myſticall appliances to the Elementall regigns 
and frame of Cœleſtiall Spheres as thinges remote and farre diſlant from the Me- 
thode, net ute and cettaintie of Geometricall demonſtration, only heete I intende 
Mathematically to conferte the Supetſicia li and Solide capaciries of theſe Regular 
bodies with their Citcumſcribing or inſetibed ſpheres or Solides, and Geometti- 
cally by A/zelr.yca!Calculations to ſeatchout the ſiles, Diameters, Aves, Altitudes 
and lines Deagone/,together with the Semidimetrients of the Equiangle Baſes, con- 
t in ng orcontained Circles, and as in the Problemes ye thall percetue by Preceprs 
and Examples the quantities and Proportions of all theſe lines, Superficies and 
Craſlitudes, uith numbers Rationall and Radicall expreſſed, ſo baue I by Theore- 
wes ſou ne the {cede of tules innumerable, wherein the ſtudious may delite him- 
ſeife with infinite vatietie: Finally I ſhall inthe laſte Chapitet by Diffinitions and 
Theorenes pat tly et forth the forme, aatute and proportion of other ſiue vniforme 
Geometri. all Solides cre ated by the transformation of the five bodies Regulare or 
Platonic2+1:but not in ſo ample manner as the noueltie or difficultie of the mattet 
equireth. meaning as 1 ſec theſe the firlt frutes of my ſludies liked and aceepted. to 
bcſtowe time and travaile vpon an other peculiar Volume, which ſhall containe, 
not onely the demonſtrations of theſe Theorems of Spherall ſol des, but allo of 
Cone dall. Parabol' call, Hyperbolicall and Ellepleyſall circumſcribed and inſcribed be- 
dies, and man'e moe lines and ſolides produced by the ſectious oftheſe and teuolu- 
tion of their ſections. But to tetutne to this preſent Treatiſe, let no man mule that 
writipg inthe Engliſh toung, Thaueretained the Latin or Gree re names of fundry 
lunes aud figures,as cordes Pentagonall. lines Diagonall, Icoſacdron, Dodecaedton 
or ſuch like for as the Romanes aud othet Latin writers, not ithſiandinge the co- 
piouſe and abundant eloquence oftheir tongue haue not ſhamed to borrow of the 
Grecianstheſe and many othertermes of arte: ſolurely do 1 thinke it noreproche, 
eitherto the Engliſh tongue or any En2liſh writer, where fit words ſaile to boro xc 
of them both butrather ſhould we ſceme thereby to do them great iniutie. theſe 
beeing in dcede cettaine teſtimonies and memorials where ſuch ſciences firſt too ke 
0 chen 
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their originall,and in what languages and countries they chicfllic floriſhed, which 
names ot worde ; ho ſttaunge ſoeuet they ſeeme at the fuſte acquaintaunce, by 
vie wyll growe as familiar as theſe, a Triangle, a circle, or ſuck like, which 
by cultome and continuance ſeeme mee te Engliſh, yet to auoide all obſcuritie that 
maie growe by the noueltie of them, I haue adioined euety of their diffinitions, and 
fo proceeded to Problems and Theoremes with ſuch methode, as how e obſcure ot 
barde ſoeuet they appeate at the fitſt, through the rareneſſe of the mattet: I 
doubt not but by orderly teading. the ingenious Student, hauing any 
meane taſte of coſſicall numbets, ſhall find them plaine 
and eaſie. 


Dithnitions. 


Reportion is 4 mutwall or enterchangea ble relation of rwo magnitudes, being of on: bind, 
compared togetber in reſpect of them quantities, 
| The ſecond diffinition. 

When the preportion of two magnitudes is ſuchas maie be expreſſed with numbers, ther it 
it cert azne and apparant and here is called rationall: But when the proportion is ſuch as can- 
not be expreſſed with numbers but with their raotes onelie then is that proportion certaine al- 

fo, but nat apparante,andt herefure here I name it (urde or irrati onll. 
The third diffinition. | 
When there be three ſuch mag mtuds or quantities that the firit tothe ſecond retaiue the [ume 
proportion that the ſecond deth to the third,thoſe quantities are ſaid to be proportional ,and the 
firtt to the third retarneth double the proportion of the firſt to the ſecond, and the ſec ond is na- 
wed meane proportion all berweene the firſt and the lai. 


The fourth diffinition, 
When foure magnitudes are likewiſe in continual! proportion the firit ans the fourth are the 
extremes and the ſecond and third the meanes and the extreames are ſaid to haue triple the 
proportion of the meancs. 
The fiſte diffinition, 

Anie line or number is ſ1ude to be dinided by extreame and meane proportion,when the &. 
on or ſettion is ſuch or ſo placed that the whole line or number re taune the ſame porportion 
to the greater parte, thus the greater doth tothe leſſer. - 

The fixth diffinition. 
A line is ſaide tobe equall inpower with two ar moe lines when his ſquare is equall to 4 
their [quares. : 
The ſeuenth diffinition. 
A lineis ſaid to marche a ſuperficies in power, when the ſquare of that line is equall to the 
es. 


2 The eight diffinition, ſte deſeribed with 
ami equiangle triangle, ſquare,or Pentagonum is in ſuch ſorte deſcrivea within 4 
emcle, that enerie of their angles touch the 56 any 2a ſides are called the trigonall, 
T etragonall and pentag onall Cordes of that circle. 
The ninth diffinition. 
About enerie equilater Triangle Square.or Pentagonum. a circle mais be deſcribed, pre- 
 Giſelie touching exerie of thoſe gere and that circle ſrall bee called the cæcumſcribinge 
e containing cirele. 
ſhe 


— . ba 
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Je tenth difſfnnion. 
Alſo within 4 F C JT) T/ Fer- * f F, een Cree mn be ur a eren 
touching exery of their dect eig called the mſeribed Circle, 
The cleuenth diffinition, 
Any right line dr awice from Angle to Ang le in thoſe Equtaue le rawres paſſ:» o throweh the 
Swperficies, I name the line D 140 0:4l. ; 
The twelfch diffinition. 
A right line falling from any Angle of theſe Swperfictes Perpendicularly to the oppo/ire ide 
hall be named [ bat planes P enpendiculare. 


The I; Diffinitien. C I-bracdenms 


Tetraedron i; a body Geometricall, encompaſſed with 
feure equall Equiangle Triangles. 


The 4 Difflaition. 


Hexaedron * Cubus is 4 Slide Figure, encloſed with 
fixe equall Spuares, 


E 
off 
Theiß Diffinition, » "gy. 


Octaedron body comprehended of tight equall Equi- 
angle Triangles, 


The 16D:Ftaition. 


Icoſaedtron 4 Solide Firere, vnder twentie equal 


Equiangle Triangles conteyned, 


AMathematicall diſcourſe 
; D odecardron. 


„ 
1 * 
10 


The 17 Diffinition. 


Dodecaedron « 4 Sol ide comprebended of twelue equal 
Equiangle Pentagonall S wperficies, 


The 18 diffinition. 


Theſe fine bodies are called Regular, and about thema S, bee deſcribed, 
that ſhall wit hhis concane Peripherie exatth touch — — S „re any = be 
called them comprehending or Circ umſcribing Sphere or Globe and theſe Solides (ball be called 
the inſcribed or — of that Sphere. 


3 O The 19 diffinition, 
: Alſowirhin every of theſe regulare bodyes a Sphere may be d;ſeribed that ſal with bi; cou- 


"IE ex Superficies preciſely tauche all the Centres of thoſe Equiang le Firures wherewith theſe b 
W's | dies are cmuroned, and ſuch a one I terme —— Sphere , and thoſe bobs 
ON Mal be termed the circ umſcribing Solides of that Sphere. 
8 The 20 diffinition, 
The Semiliazmeter of this inſcribed Sphere, foraſmuch as it is the very Axis or Kathetus of 
ener; Pyramis haning hrs baſe one of the Equiangle plaines,and concurring in the Centre, of 
which Pyr amidesſ intellectualh conceined )theſe bodies ſceme to be compounded, it ſhal! be na- 
med the Axis or Kathetus of that body. 

The 21 diffinition. 


Emery of theſe bodies ſide, I call of thoſe equall right liner wherewith theſe Equiangle 
Figwe; wo — that — — ry 


The 22 diffiniticn. 
Any one of the Figures wherewith theſe Solides bee enxironed is called the baſe of thas 


The —.— 


line fallire from am Sold s P onthe 
W eee ee 


f The 24 diffinition; 

The power line ginen is ſayd tobe dinided into lines retaining extreame and meane 
2 ſuch lines —.— both make their Squares ien ned together , equallto 
the Square of the line giner, and alſo bolde ſuch proportion one to another as the two partes of 4 
line drnided by extre ame and meane proportion. 

The 25 diffinition, 

One of theſe Regulare Solidet ts ſaid tobe deſcribed within an other, when all the Angler of 
the internal or inſcribed bodye at once tonche the Swperficies of the comprehending or ccm 

| The 
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The fyrſt probleme 


Te dinide am line or number by extreame and 
meane Proportion, 


Dmit the line Diuiſible AB extend him foorth ſufficiently then creR 
vpon Ba perpendicular to A Bas ye were taught inthe firſt booke, 
Nov, place the one foote of your compaſle in B, and extending: he 
1 other to A, deſcribe the Senuicircle A D C, then diuide AB inhalte 

at F., and placing the one foote of your compaſſe immoueablein F 
(making F D a Semidiametet) deſcribe the Arke D G. This done, 
ſet the one foote of your Compaſle in Band opening the other to & drawe the Se- 
mic itcle GE I. ſo is yourline A B par- 
ted by extreame and meane propot- 


\ | tion in Ithe greater portion BI the 
/ leſſer 1 A. But Arithmerticallye to 
findethe ſame proportions yee mull 


multiplie the Square of your geuen 
numbering, and diuide by 4, from 
the Square roote of the Product, de- 


N sc duct che halfe of your giuen number, 
the Remaindet is the greater porti- 
on, which ſubtracted from the whole 
leueth the lefler parte, 


E xample, 


The number ginen 12. us Square 144, multiplied by 5 and diuided by 4 yeeld:th 180, 
the halſe of the giren number 6 dednted from the Sqware roote of 180, leanerhy N 180---6, 
which int the greater portion, and that againe dedutted from 12, leanerh thus Apotome 
1 F180 the leſſer portion. | 


Yee mayealſoby anye of the partes knowne, findethe quantitic of the whole 
thus: Augmentthe parte giuen by 12, and diuide by his correſpondent Portion, 
the Quotient is your deſire, 


For Example, Suppoſe the li ſer parte of a line dinidedby extreame and meane Proper ti- 
on , (whoſe quantitie 1 deſire ) 10 ,nhich augmentedby 12, bringeth 120 : this dinided by 
18...4/Fi80 bringethi5 + 125 , ſo muchis the whole line whereof 10 is the leſſer parte. 
Ae aine deductung to from 15 + F125, there remaineth 5 N 12g. & that is the greater 
portion, But foraſmnch as bothe this and the former concluſion may ſundrie other waye, bee 
reſolued , heere ſall enſue Theoremerwhich the Geometer will apphhe afivel! to this purpoſe as 
diucrſſye to other neceſſarie concluſions whereof ſome ſhall beereafter enſue. 


The 
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The fyrſt Theoreme. 


\ Ny number part d by extreame and meane proportion, the Square of the grea- 

"terpartesequzll to the Rectangle or number produced by multiplication ofthe 
lc ſſ. portion inthe whole, 

The 3 Theoreme. 

If any line or number be parted by cxtreame and meane Proportion, and to the 
whole ve adioynethe greater portion, that ſurmounting number or line is alſo di- 
uided by excreame and meane proportion, his greater porcion being the firſte 
giucnline,and the lefler the line or number adioyned 

| The 2 Theoreme, 

Anylucornumberparted by extreame and meane proportion, the Square ofthe 
whole added tothe Square of the leſſer parte, is triple to the Square of the greater 
portion, ; 

The 4 Theoreme, 

A line ornumber divided by extreame and meane proportion, if yee abate the 
le ſſer portion out of the greater, the ſquare of the Remainder adioyned to the 
1quare of the greater portion is triple to the ſquare of the leſſer. 

5 Theoreme. 

Ihe proportion of a line patted by extreame and meane proportion to his partes 
cannot be exprefled in tationall numbers, for if the whole line be rationall, the parts 
are cither of them an irrationall called Apotome, but in ſutde numbers the propor- 
tion may be thus declared, as VF*5---t to 3-+F' 5, ſo is the whole to the greater, 
and the greater to the leſſe, for they ate Proportionall. 


The 2 Probleme 


The Dimetient of am Circle ginen to ſcarche ont the ſides or Cordes 
Trigonal,T etragonal, Pentagonal and Decagonal. 


N Vpypoſe the Dimetient AB of the Circle AB CD giuen, diuide this 
N (e Diameterequallyin the 2 E, wherevponere the perpendi- 
e 0 cular E C and from Cto ;; drawe a right line, then ſixe the one foot 
ieh ot your Compaſſe in A and opening the other to E, dra we the Arke 
y E F. making intetiection with the Circle in , from thence extende 


right lines to A B. This doone, diuuide the Semidiameter B; E, as yee 
were t2ught by the firſt Probleme, 
by extreame and meane Proportion 
in the points: inally, from G to C 
dra we a ſtreight line, ſo haue ye EB 
the Corde Triagonall C B the Te- 
tragnall, CG Pentagouall, and EG 
Decagonall, Nowe Acithmetically 
by the Diameter knoæne to attaine 
theſe Cordes yee mu t thus worke : 


triple the ſquare of the Semidiame- 4 2 

ter the roote Qꝝadtate ofthe product is the fide Trigonall, double the Semidiame- 
ters ſquare,and the roote Quadrate thereof is the tetragonal! Corde: Diuide the 
<-midnmetient by extreame and meane proportion the greater Portion is the _ 
Necagonall, whoſe Square ioyned to the Semidimetients ſquare producethe e 


ſquate of the Corde Pentagonall, Example 
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8 E xample. 


Admitithe Diameter AB 1%, tle batfe is 6,whoſe & quareiripled , mares 108. this ſurde 
n:1mber therefore 198 :5 the Trigonall Cords \, The $h Square of 6 doubled « 72, whoſe 
reete u« the line J etragonall, — B 5 1 by exireame and mrane pre- 
portion 4s Was raxgh iu the ſirſt Probleme.veeldeth E G,the greater Portion VF 45 —- 3 and 
that is the line Dec gonall whoſe Square toned with the Square of 6 produc eth 90 — , 
16 20.ůſſc roate due ſall is the line C G er Pentagonall Corde. 


The Corde Triaoonally/F/ 108 
The Diemeter | The Corde Trrragonall N 2 
of the Corcle 12) The Corde Pentagonal / vni. 9 = ⁰ 
\ The Corde Decagonall VF 45—3 


N ar bicauſe long worbirg with ivrationall numbers may breeds 15 in _ rf , 
per ſex} in the roles F. chr. rer may by the rule of ton ( ſuppoſi pheres Dime 


tient 1000 r duc: ſurd numbers to intevers att not ſo wel 455 3 
tricall Demonſi ration requireth/ con/idering theſe Cordes cannot preciſely be expreſſed in rati- 
onal! nzembers ) yet for any Mechanical 323 manuall menſuration,tbe * 
not be ſenſble. 


Example, 
12 Seios Cordes. 
10c0£.366 ahh. Trigonall----$66 


Diameter J Tetragonall oy 
12 v F'r.90---v "1610-12 75 '45-3 1900 — 188 
1000 Z 588 1000 309 — oe 
age 309 


75 Ant nfs oper. ions by rhe Diameter yee are brought mn browledge of the Cordes ſo by 


the E eng um Corde, rer may alf finds bath the Diameter and all other Cordys, where- 


of torh+ ute there need; us farther Example, 


The 3 probleme 


] be de of any Eruiang le Triangle genen, to finds out the Semidianeters 
#f 11s Contaimmng and contained circles, with the tro 


quantitie of the Area, 


Der. Or the Semidiameter of the containing Circle, it behooueth 
SEW youto ſquare the ſide geuen of the T , and divide the 
Ng 88 product by z the roote Quadrate of the Quotient is your de- 
© 17 9952 fire. I he halfe of thar rooteis the Semi diameter ot the con- 
er I ta ned Circle, which multiplyed inthe Circuite or Perimetry 
of the Triangle yeeldeth a number, whoſe medietie is the 

content Superficiall ot Area of that Figure. 


2 


Ezample. 
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A Mathematicall diſcourſe 


Example. 


2 The fide ginen A B 6, the Square thereof dizi- 
ded by 3 preduceth 1 2, the roote thereof beei 
Wiz « the Semidiameter D C, whoſe bath 
v F* us the Semidimetient D E , which mul- 
tiplyed in 18 the Triangles Perimetrie produc erh 
VF 974, whoſe medietie being V F 243 « the 
quantitie\Superficiall or Area of the Triangle A 
B C. The Semidiameter of the contained Circle is 
alſo thus founde. From the Semiperimerry of the 
Triangle dedutt enery fide noti difference 
— 2 227 theſe 2 tegetber. 
5 roote of the Product ts your 
fire. 


conmtaing Ci | 
| ern 


The fide geuen ¶ The contained Circle. 
a Semidmetient D 3 ' 


* — — 8343 


An Equilater Triangles Area is aſſo thu gotten, multipiy the S, t ſelſe, 
aud the product by 3 the offcome diuide by 16, : * — ä — 2. * 

Or multiplie the Square of the ſide ginen by 5, and diuide the offcome by 4 , that Quotient, 
angment againe by the Square of balfe the fide, the roote Quadrate of the Praduct is the Tr 


les content. 
Or diuide the r in three equall partes the Square of one third parte multiple by 
4 


3, and diuide the off come the roote nadrate of woticnt 2d by the Tri 
ier Semiperimerrie, produceth his — alſo. 1 excreaſe by the Trian- 


The 4 Probleme 


The fouls of evy Square knawne by Supputation to attaine the Semidiameters 
u exteriour and interiour Circles, with the comtent of 
| bus plaine or Area, 


c halfe of your ſide is the demidiameter of the inter- 
nall Circle, and if yee double the Square of this Semidiami- 
ter, and from the product extract a Quadrate roote, that 
roote is the Semidiameter ofthe externall Circle. Nove for 
te Area either multiplye the ſide firft geuen in ĩt ſelfe or elſe 
1 your lf Semidiamere in hall the Permit of your 


' Example, 
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e ee Example. 
A / | =] Admit A I the Squares fide 10 . the hatfe being 5 
{ fe z the Semidimetient of the inward Circle,the $ quere 
0 


thereof doubled is 50, whoſe Quadrate roote is E G. 


the containing Circles Semidimetient . Nome for the 


3 
© a 
\ Super ficies ] ang ment to by it ſelfe , there ariſeth 
/ 100. Libewiſe 5 the internall Circles Semidi am» ter 
F A mmltiplyed by 20 the Squares Semiperimetry yer ldeth 


alſo 100, fo muche 1 the Area of the Square A 


BCD. 
4 
AB E G the containing Circles Semidiameter / 50 
the ſide of tht ; E F the mſcribed Circles Semidimetient 5 
ſquare 10. The Area of the Square ABC D 100. 


The 5 Probleme 
The fide of any Equiangle Pen ag onum ginen by Ar ithmeticke tolearne 
415 —— and inſcribed Circles Semidimetients 
with the exaFt quantitie of his plaine 
Swperficies. 


T bchoovethyee to knowe that allEquiangle Pentagonall 
figures, of what capacitie ſoeuet they bee, their ſides to the 
Semidiameters of their conta —— alway retaine one 
proportion, ſo that having already by the ſecond Probleme 
(the ſemidiameter renenifound the (ide, yee may contrari- 
wiſe by the rule of proportion in any other, by the fide gi- 
uon finde the ſemidiamerer,from whoſe ſquare if ye deduct 
7 A halfethe ſides ſquare, the roote Quadrate of the Remain- 
der is the Semidimetient of your Circleinterior,the medietie whereof multiplyed by 
the |'erimetrie or citcuite of your figure yeeldeth the content ſuperficiall or; Area 
thereof, | 


Example, 
* Suppoſe the ide of your Pentagonum AB CD E 14, , for the Semidiameter A F, In 
by 2 7 . thre ef 90—vF* 1620 generh 6 , what — 
the furt he proportionall is / vmuerſ. 
eee by Reduc- 
tion is brought to this member VIP vi- 
nerſ 984+ F 19204, and that i the con- 
| raining Circles Semidjmetient being very 
nighu1+4! for exatth neither by integer nar 
frattionit can be expreſſed. Now for FG, 
1 muſt dedutte 49 the ſquare of CG fro 


| N o? the Square of the Semidi- 

4 2s 19 ramalberh 
49+v F19204, whoſe roote oninerſall is 
the line FG or Semidimetient of the in- 
trinfieall rivele which aagmentedby 35 the 
| , producerh V ver. 
60025 + F*' 28824005 00, which ſurde 
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number reſteih berwecne y and ; 38 being verge nighe 337 7, ſo much i« the Area of the 
Pentag onum. 

The containing Circles Semidiamete F v. S VF'igꝛ0? 
The ſide of the The internall Circles Semidimetient J N VF. N90 


Pentagonum 14. I be line Diagenall | v $245+7 
The Pemagonal Area uni. 60025 + 288 CS 
Other Rules toperforme the ſame, 


Tuide the ſide giuen by extreame and meane proportion as yee were taught in 

the 2 Probleme, and to the whole ſide, adde his greaterportion,the ſumme that 
thereof reſultech multiply in it felſe, and fromthe product ſubtraR the Squate of 
halfe the fide giuen, with the roote Quadrate of this remainder diuide the Square 
of halfe the ſide, the Quotient adde to your Diuiſor, the medietie of chis teſulting 
ſumme is your greater Semidiamercr,w hich ſubdued from your former Diuilor, 
leaueth che Semidimetient of the inttinſicall Circle, aad this augmented by the 
Pcntagonall Semiperimetrie produceth his Area. 

Or thus, your given ſide divided as before by extreame and meanc proportion, 
to the whole adde his greater portion, the product ſquare , and thercto adde the 
ſquare ofthe ſide Pentag he offcome diuide by 5 your Quotientes Quadrate 
roote is the greater ſemidiametet, which augmented by the Pentagonal ſide, and the 
ſumme thereof amountinꝑ, diuided by double his greater portion parted as is be- 
fore ſaide by extteame and meane proportion, your Quotient will ex preſſe the 
quantitie of the leſſer ſemidimetient: for the Area yee may augment the Diameter 
of the contained Circle by $ of the Pentagonal ſide: Or halfe that leſſet ſecnidime- 
tient in the wholecircuite ofthe figure, the ſurmounting ſummes declare his ſuper- 
ficiall quantitie. ' 

Many moe rules might this matter bee giuen, but Ithinke it better to adioyne 
certaine Theoremes, 4 the inge all be able not onely to coneeiue che 
ground and reaſon of theſe already taught, but lſo of himſelfe i nuent ſundtie ccher 


no leſſe cettainely and perchance more ſpeedily performing the premiſſes. 


Theoremes. 
He ſquate of any Equiangle triangles (ide, is triple to the ſquare of his contey- 
The ſecond Theoreme. 
The ſquare of an Equilater triangles ſide to the inſcribed Circles ſemidimetients 
ſquare is as I2tors 
The third Theoreme, 
The ſemidiameter of a conteyning Circle , is meane proportionall be- 
ewecne his ſide and the ſemudlameter of his conteyned Circle. 
In any Equiangle Pentagonum the ſquare of his fide is equallto the ſquare ofhis 


containing Circles ſemidiameter, and the ſquare of che Corde Decagonall ioyned 
together. 


The fifth Theoreme. 
The Diameter ofthe Circle deſcribed within a Pentagonumis equall to che ſides 
Hezagenalland Decagonall ofthe comprehending Circle, 


The 
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The 6 Theoreme. 
The ſquare of the fide Pent2gonal! togither wich the ſquare of the line ſubten- 
ding the entagonall Angle, hath prooportion to the conteyning Circles Semidia- 
meters ſquate, as to 1, 


The 7 Theoreme. 

The ſquare of halfc the fide Pentagonall being deducted fro the ſquare of the line 
Diagonall ſubtendiag one of the Pentagonall Angles, the roote Quadrate of the te- 
mainderis 4 2g to both Semidiameters of the containing and conte yued Cucles 
ioyned togither. 
The g Theoreme. 


In every Equiangle pentagonum the conteyning Circles ſemidimetient retain: th 


the ſame proportion to the conteyned Circles Diameter that the pentagonall tide 
dooth to his line Diagonall. | 
The ninth Theorems. 


The Diagonal] line in eucry Equiangle pentagonum dooth Ciuide the perpendi- 
cular(falling from his ſubtendent — — che — ſide) by exttame and mcane 


proportion. . 
The tenth Theoreme. | 
In every equiangle pentagonum the lines Diagonall doe cut themſelues by ex- 
treame and meane proportion. 
The 11 Theoreme, | : 
If within one circle an equilater triangle anda ſquare be deſcribed, that ſquare 
retaineth the ſame proportion to the {quare of the triangles in ſcribed circles Dia- 
meter, that the Semidiametet of thetriangles conteyning Circle dooth to the Semi- 
diameter of the conteyned. 
The 12 Theoreme, 


Whereas with one Circle an Equiangle Pentagonum and a equilater triangle are 
deſcribed.the — — inſcribed Circles Semidiameter parted by .extreame and 
meanc proportion,the greater portion is equall to the triangles conteyned Circles 
Scmidimetient. 

ccc 

An equilatert e and an Equiangle num being within one Circle de- 
ſc Sbed.'f two ſq 2 be 9 Kalke 5 ſquare 86 the pentagonall fide, 
and thc ſquare ofthe pentagonall line Diagonall added togither the ſecond cquall 
to the ſquare of the ſame Diagonall and the ſquare of the line,w the Diago- 
nallexceedeth the fide pentagonall,the fide of the firſtſquare to the fide ofthe ſe- 
cond,retaiucth the ſame proportion that the pentagonal diagonall doth fo the fide 
of the equilater triangle. | | 

| Therg Theoreme 


Ihe tetragonall Cordes ſquare exceedcth the ſquare of the Cordes pentagonall 
and Dec agonall, by the ſquate of a line meane proportionall betweene the corde 
Decagonall and the — or difference of the cordes Hexagonall and Decagonal. 

x * 1 eig Theoreme. | | 

An equiangle triangles ſide bei — lihis perpendicular and ſemidiaters as 

well ofthe contey ning as contained Circles, are all irrationall, but their ſquares 

may be expreſſed in number. | 

| | | The 1 6 Theoreme. 

The Area of an Equilater 7 beareth to the ſquare of his (ide proportion 
as his perpendicular to his baſe doubled. 

The 17 Theoreme. 


The Area of an Equiangle triangle beareth proportionto the ſquare of his fide, 
25 303. | 
P 3 The 


— 
9 
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The 18 Theoreme. 
Double the Area of anequilatertriangle is meane proportionall berweene the 
ſquare ot his fide, and the ſquare of the perpendicular falling from one of his an- 
gles to the oppoſite fide. 
The 19 Theoreme. 
The Area of an — — . that is deſcribed within his con- 
ning Circle reteyneth rtion of /F*3 tog. _ 
mM ny, e 20 T heoreme, | 
The fide of an Equiangle triangle beingrationall, his Area is irratinoall, but the 


q vare thereof may with number be declared, 
The u I heoreme. 

The Area of an equiangle Pentagonum, to the triangles Area that is deſcribed 
within his containing Circle,rctaineth ſuch proportion as five times the line Diago- 
nall of the Pe ntagonum to the perimetrie of the triangle. 

22 Theoreme. 

If an Equiangle Pentagonum and an equilater triangle be both deſcribedinone 
circle, the Rectangle contained of the line Diagonal, and the triangles perpendicu- 
lat, retaineth proportion to the pentagonall Area,as6tog, 

The 23, Theoreme. 
The pentagonall ſide beingrationall, the Area is irrationall proportioned tothe 
ſquare of the ſide, as VN vn. NV f to an vnitie. 
The 24 rene. . 
That ſquare whoſe ſide is meane proportionall betweene the internal circles (e- 
midiameter, and the pentagonall ſemipetimettie, is equall to the pentagonall Su- 


perficies, 
The 25 Theoreme. 
When an Equiangle pentagonum, and an Equilater triangle be both within one 
Circle deſcribed, a meane proportionallberweene of the triangles perpendicular, 
and the line Diagonal is equal in power tothe pentagonal Superficies, 


The 6 probleme 
The fide of any Tetraedron ginen, to ſearche out the Semidiameter of 
the circumſcribing and inſcribed Spheres. 


NA [rites taught in the third probleme ye muſt get the circles ſemi. 
| FOCAL diameter that conteineth the Equiangle — , whoſe fide ye e 
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| IJ 9 haue: Multiplie the ſquare of this Semidiameter by g. and diuide 
by 2, the roote Quadrate of the Quotient is the circurnſc — 
N ſphetes dimetient, the me dietie whereof if yee augment by it ſeltf, 
1 from the product ſubtract the ſquare of the ſemidiame tet to- 
1 roote Quadrate of the Remaine is the demidiametet of the contey- 
Sphere. 

Or thus more eaſily and ſpeedily. Multiply the fide giuen in it ſelfe, the offcome 
divide by 24 the roote Quadrate of the Qnotientis the internall Spheres ſemidia- 
meter, which triple h the / os 10 gn the comprehending Sphere. 

5 xample. | 

The Trigenall ide ſuppoſed 10,the comt 4 Cireles Semeedianeeteris 33 74, whoſe 
| TI 9,and dinided by 2. bn the quotient ij © whoſe quadrate root in ths 

avetient of the Sphere, the medietie here of ſquar:d,ir 37% from which if ye withdrave 35. 

there remaineth q whoſe qu ue roote ir the Ariz of this Tetraedron. 
- Likewiſeysfby the ſecond rule ye dude ioo with 2.4, the quotient is ee ſquare roote 
bring the Axis of this tetraedron ifye triple it the reſulting number wil bo & q 5 and that 
tr tbe Symnidiameet er of the circumſcribin Sphere ye may Ale by dealing 25 1alfe the ſides 
Squary 


of Geomeiricall Solides. 109 


Szene fem! 00. the ſquare of the whole fide ) finde the Perpendicnlare for the rocte of the re” 
mender berrg 75 18 the Perpendicular of the baſe. for the Salus perpendicu/are I dedu't 
32 5 be comtamning carcles Smidemetie nes ſquare , from 190 the ſquare of the (ide gwen, there 
rem un ., whoſe roote 4s the ſoliles pernendiculare, j 


[The containing circles ſemichameter— Fe 1 7 x 


| The cont aining circler ſemedametient — VN d |. 
The fide of Tetra- | The perpendicular of the Baſe —vF* 75. 
edron 20 1 The c bending 3 F357. 
— ſpheres ſemidimetieut 47. 
Ju Solides per pendiculure F 663, 

Thus alſo an other way yee (hal moſt ſpeedily finde theſe Spherall Semidiameters , ſqware the 
fide ginen, that ſquares medlietie ye ſhall triple the roote Quadrate of the produtt is — chars 
bending Spheres drmetient, which dinaded by 3, bringeth the mſcribed s Diameter , the 
medierres of theſe are the Semidiameters whereof the leſſer augmented by 4, produceth the So- 
lides perpendiculare. 

Theoremes of Tetraedron. 1. 
Tie ſquare of Tetracdrons ſide, is equall to the ſquare of his perpendiculare and 
the ſquare of his contayniay circles St midiameter added togither, 
The 2 Theoreme. 

The ſquare of ſetracdrons inſcribed circles Semidiameter withdrawne from the 

ſquare ofhis baſes MTs the ſquare of the ſolides perpendiculare. 


3 | 
This Solides perpendicularis _ to his Axis,and containing Spheres Semidi- 
metient. 4 Theoreme. 
The perpendiculare of tetraedrons bale is equall to his containing and contained 
Circles Semidiameter. 
The 5 Theoreme, 


Tetraedrons containing ſpheres dimetientretaineth the ſame proportion to bis 
Axis, that the ſquare of his ſide dooth to double the ſquare of his contained circles 
Sc midime tient. The 6Theoreme. | 

Tetraedtons perpendicular is z of his comprehending ſpheres dimetient, 


7 x 
Tetraedrons Axis is a ſixt part ofhis comprehending ſpheres Dumerient. 
. g's The 8 Theor eme. 5 
Tetraedrons containing ſpheres Diameters ſquare retaineth the ſame ptoporti- 
on tothe ſquare ofhis ſide, that the perpendiculare ot his baſe dooth to the S emidi- 
ametet of his containing Circle, 
The 9. Theoreme. 
The ſquare of tetraedrons comprehending ſpheres Dimetient contayneth the 
ſquzre ofhis inſcribed circles Semidiameter 13 times. 
The tenth Theoreme. 
The ſquare of tetraedrons conteyned circles Semidiametet is double to the Se- 
midiamerers ſquare ofhis conteyned ſphere. * | 
The t1 Theoreme, | 
Tetraedrons perpendicular retaineththe ſame proportion to his bafis contay- 
ning Circles Semidiameter, that the contained Circles ſemidimetient dooth beare 
ynto his Axis. The 12 Theoreme, | | 
The ſquire of the comprehending ſpheres dimetient to the containing Circles 
ſcmidiameters ſquare,hath proportion as g ynto 2. 
| Tie iz Theoreme- 
Tetraedrons fide being tationall. his containing Spheres Diameter is icrationall, 
and their proportion is as VN a vnto F'3 | - 
e 
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The 14 Theoreme. 
Tetraedrons (ide being rationall,the Anis is ſurde, and it beareth proportionto 
the ſide as 1 to V 24. x 
The 15 Theoreme. 
The Tetraedrons comprehending Spheres dimetient, is equall in power totheſe 
fiue,the containing Circles Semidiamcter, the containing Spheres Semidimetient, 
the inſcribedcircles Semidiameter,the Axis, and the ſolides Perpendicular. 


The 7 Probleme 


The ſide of any Hexaedron ginen, to finde the Semidrmetients of 
the cont aining and comtayned Spheres. 


Ncreaſe the ſide by it ſelfe,the offcome triple from the pto- 
duct extract the roote Quadrate the halfe thereof is the ſe- 
midimetient ofthe circumſcribing ſphere, from whole ſquare 
if yee detraR the ſquare of that Circles ſemidimetient that 
comprehendeth one ofthe Cubes quadrate plainesthe root 
ſquare ofthe Remainder is the ſemidimetient ofthe inſcri- 
WAVY bed ſphere the Circles ſemidiameter is found by the fourth 
Probleme, admitting the line giuen the fide of a ſquare, ' 


Example. 


The Cubes fide b che ſquare thereof tripled 108 halfe the roote thereof is VF 17 and thatis 
the Semidiameter of the containing ſphere Juis cont aming circles Semidiameter is 18 whoſe 
ſquare dedutted from 2/7 Jeneth g Jus roote quadyate being 3 is the Axis or contained ſperes 


5 
The line Diagonall—vF* 72 
The containing Circles Semid., VN 18 
The Cube: The contained circles Senjid, 35 
fide 6 I The containing Spheres Semid. VN 27 
The pores, Fn 1 3 
oheres Sexnidimetieds F 


Theoremes of Hexaedron. 1 


e ſquate of the Cubes comprehending ſpheres dimetient is equal to the ſquare 
Ti ſide, and the ſquare of his baſis line Diagonall. by 
The ſquare ofhis line Diagonall concaynerh theſqu:re of his Axis $i 
uare of his iagonall conta e ſqu: re of his Aris $ times. 
0 , 


The ſquare of the Cubes comprehending ſpheres ſemidiameter is equall to the 
ſquare of halfe the line Diagonall of hisbaſe, and the ſquare ofhis Axis added to- 


gither, | 
7 2 T he faurth Theoreme. 
The ſemidimetient ofthe Cubes contained circle is equall co bis Axis. 
The 5 Theoreme. 
bet weene his containing Circles ſe- 


6 — | : * N * . 
The Cubes line Diagonall to his Aviareattple the proportion of his fide 
to his containing Circles ſemidiame tet. 3 = 


of Geometricall Solides. In 


The 7 Theoreme. 


The c mu. ehending ſpheres Dimeticar to the Cubes ſide, bſcructh the pro- 
portion utyJ' geo l. 
The $ Theorems. 
The Cubes fide being a line rationall,his Axis is alſo rationall, 
; The 9 Theoveme, 
The Hexaedrons comprehending Sphcres Dimetient being rationall,his Axis is 
a ſurde and bereth proportion tothe D:metient,as1 to v u. 


; The 10 Theorems. 
The com prehending ſpheres Diam-ter hath the fame proportion to the line Di- 
agonalll of his baſe that the Cubes fid: hath to the Semidimetient of his contay- 


ning Circle. 
The 8 probleme 


The ſide of Otaedron Linen, toſearche out Avithmetically the contayning 
Spheres Diameter and the Axis thereof. 


Ouble the Square of the fide . and from the offcome extractthe 
rooteQuadrate, ſo haue yee the comprehending Spheres Dimeti- 
ent the halfecbeing the Semidiameter) if from the Square thereof, 
118 vyou abate the ſquare of that circles Semidiameter which contay- 
E neth one of the Fquilater triangles whereof the body is framed, the 
roote Quadtate of the Remainder is the Axis. 

Or thus more briefly, ſanare the ſide giuen, the product divide firſt by 2 then by 
2.the roote ſquare of the firſte Quotient is the containing ſpheres ſemidimetienc, 
the ſecond Quotient deducted fro the firſt, leaueth a remainder, whoſe roote qua- 
drateisthe Axis. 

Or thus morereadily,from the ſixte parte of the giuen ſides ſquare, extract the 
Quadrate toote. ſo haue yee the Axis, whoſe ſquare augmented by ia, ptoduceth 
the ſquare of the comprehending ſpheres Diameter, 

Example ofthe firſte, 
He ide rinen 10 his ſquare ioo. No being the Quadrate roote of halfe that ſquare ais 
the comprehending ſpheres Semidimetient from the ſquare thereof abatin * the & quare 
of the containing Circles S emiliameter,the Remainder is 1 67 , whoſe Q. ate roote u the 


Oftaedrons Axis. 
Example of the ſecond rule, 7 
100 the Square of the fde diuided firſt by 2 yeeldeth go. then by 3 bringeth in the Quotient 
234 M gon the containing ſhheres Semudiameter, the one Quotient dedwuited from the o- 
ther leueth 16 J his roote heine V 164515 the Axis. 
Example of the third ptecept. 

The ſider ſquare given 100 dinided by 6produceth in the Quotient Is 1 the roote Quadrate 
thereof is the Aris the ſame number augmented by ia makgth 200,wherefore I conclude N. 
200 the comprehending ſpheres Diameter, 

The contayning Circles a 
e, ln. 
The fide of | The comtained ee ; 
Oftaedron. 4 Semidimetient. ; 
10, | The comaining Spheres 
Aran, gym ; 8 


The Axis. VN 163 


Theorems, 
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The s of Oftaedron. 1. 
He Axis of Octaedron is mcane proportionall betweene the conteyning and 
conteyne d Circles Semidiametets. 
The ſecond Theoreme. 
The ORacdrons fide is meane proportional] betweene the Diameter and Semi- 
diameter of the circumſctibing ſphere. . 
| T be third Theoreme. 
The Axis Square increaſcd by ia yeeldeth the comprehending Spheres Diame- 
ters ſquare. 
The 4 Theoreme, 
The conteyning ebe the ſame proportion to his Axis, that 
the Octaedrons fide hath to the conteyned Circles Semidiameter. 
The 5 Theoreme. ; 
The ſide of Otaedron being rationall, the comprehending ſpheres Dimetient 
cannot be expreſſed with number, but his ſquare to the fides ſquare is double. 
The6 Theoreme. 
The fide of Octaedron being rationall, his Axis is not in number to be expreſ- 
ſcd,butthe ſquare thereof tothe ſquare of the fide is as: to 6, 
The y Theoreme, 6 
The Octaedrons containing Spheres Semidiameter is equall ia power with his 
Axis and contayning circles Semidiameter, 
The 8 Theoreme. ; 
The file of Ofacdron is equall in power with the Axis, the comprehending 
ſpheres Semidiameticnt,and comprehending Circles Semidiameter. 


The 9 The creme. 
The Diameter of Ofaedrons comprehending ſphere being r2tionall, his (ide is 
a ſurde, and retaineth ſuch proportiontothe Diameter as Vd vnto1. 
Thew Theorems. ; 4 
The Diameter of Octaedron beingrationall,his containing Circles Semidiame- 
ter is itcationall,and hath proportion to his Diameter, as Vd vato I. 


The 11 Threreme. 5 
Octaedrons fide being rationall his Axis is ſurde,and beareth proportionto the 


deasVF'Lynto 1. 
The I2 Theorome. 1 
Octaedrons ſide being tationall his contained Circles Semidiametet ĩs icratio- 


nall. hauing proportion to the fide as & r to 1. 
The 11 Theoreme. ; Fd 
The Axis of Octaedron being rationall, his comprehending ſpheres Semidime- 
tie nt is irrationall and their proportion is as an vnitic vnto Vd 3+ 
Theis Theoreme. ; 
The fide of OQacdron being rationall,that line which isequall in power to the 


, Semidiameters of his contayned ſphereand Circle, is alſorationall , and the com- 
prehending ſpheres diameter to that line hath triple the proportion of tue contay” 


ning Circles Semidiameter tothe Aris,” 
T he ig Theoreme. 2 
Octsedrons eontayned Circles Semidimetient, his Axis, the containing Circles 
Semidiameter, and the inſcribed ſpheres Diam etet, are 4 lines in continuall geome- 
tricall proportion. 1 
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of Geomeiricall Solides. 


The 9 Probleme 


The /ide of an Icoſacdron meaſured by ſupputation to find 
his A cis and containing ſpheres dimetieut. 


ä Dmiting the ſide meaſured a Cotde Pentagonell, you ſhall by the 
S243 fourth probleme ſearche out the comaining circles Semidis me- 
Roy & ter. and multiplie the ſquare thereof byg,the Quadt ate roote of the 
product is the Dimetient of the comprehending ſphere,and ſocov- 

\ 4 ſequently the halfe thereof ſhall be the ſemidiameter, from whoſe 
— quatre if ye ſubtract his containing circles Semidimetients ſquare, 
tne roote Quadrate ofthe Remainder is the Ax. 


Example. 


Admit the fide of Icoſacdron 12 which ſuppoſed a Corde pentagonall , the ſde Hexagonalt 
er Semidiameter found( as was tung bit inthe ff kh Probleme ) i VF vgs fog the ſquare of 
this ſemidiameter increaſed by 5 maketh Me whoſe Quadrate roote us the Contaming 
Spheres diameter, his medietie being V v. vo 2 g7s ts the Semidiameter. Neve to 
at time the Aris I ſearch ſirſtſ as was taught in the third Probleme ) the Circles Semidiame- 
ger that contayneth the Icaſaedront Triengulare baſe, finding it VF} 48 whoſe ſquare deduc- 
ted from the ſquare of the tont aining ſbhere: ſemidianeter leaneth 57D A — 45 ,nheſe gu- 
drate rocte u the Axis of this [coſacdron. 


The Circler ſemidiameter, wheye- 
on Iceſſiedram uv framed. } 
/ The Semidiameter of the cont ay- 
The ide of ming Circle. 7 | ; VT 48. 
e . —— Nee } Wi. 
The comprehending ſtherer ſemid, VN. 


VF 18 


I. Z 


T heoremes of [coſaedron and his partes. 1. 


e Diameter of Icoſacdrons comprehending ſphere retayneth ſuch proportion 
to the Diamciet of the c ele whereon the Icoſaedton is framedgasv/F*5to 2, 


The ſecond Theoreme. 

The ſemidiameter of this Circle whereonthe Icoſaedron is framed with two 
cordes Decagonal of the ſame circle doe makethe comprehending ſpheres Dime- 
tient. Tue third Theoreme. © 

The comprehending ſpheres Semidiameter, dooth match in power the Axis and 
containing circles Semidimetient. 

The 4 Theoreme. 

If the ſemidiameter of that circle wherevpon the Icoſaedron is framed, be divi- 
dec! by extreame and meane proportion, the ſquare of Icoſaedrons fide is equall in 
power to the foteſaid ſemidiameter, and his greater portion. 

| The 5 Theoreme. - 

The Diameter of the comprehending ſphere beinga line Rational, the Icoſae- 

drons ſide is a line Ittationall, called Wen * 


Om. 
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The 6 Theereme. 

It the fie of leoſacdton be a line rationall,the Dimetienz ot the comprehending 
ſphete Halbe an ittationall line called Major. 

The 7 T heorenze. 

The Die meter of the comprehending ſphere being a tationall, the ſemidiametet 
of che Circle wherevpon the Icoſardton is made, ſhall be a line irrationall, but his 
ſquare is tationall, andthe comprehending ſpheres diameters ſquare contayneth 
ir y times. The 8 Theoreme, 

Tie Icofaecrons ſide being a line rationall,the Semidimetient ofthat circle wher · 
on the body is framed will be an irrationall,called of Euclide Mauer, and itretainerh 
vnto this Sol. ds fide the proportion of / v. d vnto anvnitic. 

The 9 Theoreme. 
The Icoſzedrons ſide being tat ionall, his conteyning Circles ſemidiameter is Itra- 
tionall,and beareth proportion to that ſide. as i to Vð 3. 
The10 Theoreme. 

The comprehending ſpheres diameter being Rationall, his conteyning Circles 
Semidiameter is an irrationall of that kinde , which Euclide calleth Ainor, and it 
bearcch proportion tothe Diameter as VF* yniuerl. -H vato an vnitic, 

The 11 Theoreme. 

The Icoſaedtons ſide admitted Rational, the contained Circles Semidiameter is 

a ſurde, and reteyneth ſuch propopaion to the ſide, 25 VF vnto t. 
The 12 Theoreme. 

Icoſaedronsconteyning ſphetes dimetient being rational] his contayned Circles 
Semidimertentis an IrrarionallZalled Minor, and the proportion betweene them is 
a vnto VN vaiucrlalis ph —+ t- | 

. The 1 3 Theoreme, 
Icoſaedtons fide ſuppoſed rational!,hisaxis is an;Irrational called Finomixzs, and 
beareth proportiontothe ſide, as VF? vni. 77+ ð g vntoi. 
8 The Oremes 
The Diameter of Icoſaedtons contayning ſphere admitted Rationall, his axis is 
Irrationall, and reteyneth ſuch proportion to his dimetient asvF* vai. 4, = 
Ir vnto 1. Tue ig Theoreme. | 

The ſemidiameter ofthe conteining and conteined circles,although the propor- 
tion of eythet tothe ſpheres dimetient be futde, yet the proportion berween them- 
{clues is tationall, and as 2to 1, 

The 16 Theoreme. 


Icoſaedrons fide being parted by extreame and mean” proportion, if ye adioyne 
tothe ſide his greater portion, the ſquare of chat whole line added to the ſquare of 
the fide, produceth the ſquare of the comptehending ſpheres diametet, 

The iy Theoreme. 
he diameter of that citele whereon Icofaccron is framed, retainerh ſuch pro- 
portion to the contayning Circles Semidimenient of the body, that the Icolacdrons 
fide doth to the Corde Pentagonall of the conteyned Circle. 

2 [: 23 Jeet Theareme, 

If from the ſquare of the comprehending ſpheres dimetient ye abatethe Icoſae- 
drons ſides ſquare,that line which matchethinpower the Remaine, being deuided 
by extreame and mcane proportion, will make his greater Segment the I.ofacdrons 

* Wy | T heig Theoreme. | ' 5 

Ihe Pentagonal line Diagonal of that Circle, æheron Icoſacdron is framed , ex- 
ceedeth in power the contaynedipheres Diameter. by a line matching in power the 
exceſſe of Icolacdrons baſis conteining circles Drameters ſquare, aboue the ſquare 
of his ſide. The 20 Theoreme, | 

Icoſae tons fide is mea ne proportionall berweene his Diameter and the Deca- 
gonall Corde of that citele whereon Icoſacdron is framed. The 


- of Geometricall Solides. n5 
The io Probleme 


The /ide of Do lernedronginen , by calculation to finde hu 
Ar and Comteyming ſpheres diameter. 


Sing the aide of the fife Pr bleme, if you ſearch out the triangulat or 
"OTE trigonall corde of that circle that comaineth this Dodecaedrons 
e pentagonall baſe, admitting the ſame an Icoſaedrons ide, yee may 


by the laſt chapter ſearch out the Axis and containing ſpheres dime- 
tient. u hich ate in all points equal and agreeable in proportion with 
the Axis and ſpherical! Diameter of this Dadecaedron. 

Or thus more ſpeedily and with leſſe confuſion in working, by the ſirſt probleme 
divide this Dedccaedrons fide given by extreame and meane proportion, adding 
ther / to biggreater portion,then triple the ſquare of this whole line. the roore qua- 
drae f the product is the conteyning ſpheres Dimetient. Againe it behooueth you 
by the fife Probleme, to leatne the demidiameter of the Circle that contayneth one 
of the Dode- accrons Pentagonall Superficies. and deduct the ſquare thereof from 
the ſquate ofthe comprehending ſpheres ſemidimetient, the toote Quadrate of the 
Rem ainder is the Axis of the body. 


Example. 


The Fde of Dodecaedror to diuided by extreme and meane proportion by the firſt probleme 
makerh hie greater portion / 125 —5 hich added to 10, produceth / 125 ＋ 5 be ſquare 
berroftrivled is 450+ F 112500 the roote ſquare heereof is the comprehending Spheres di- 
melient n boſe medietie beirg N f F534 * ac that ſdeeres Semidiameter. Againe 
the Semid:;amerer of this Dodecaedrons comtaining circle I find by the 5 prebleme V F v. 50 

JV 500 whoſe [quare talen from the ſquare of the conterning ſpheres ſemidiameter leanerb 
odd nd 500, whoſe roote Quadrate is the Axis or inſeribed ſpheres Semi- 
amelient. 


The conteyning c ircles Semid N n co +4 F500. 
The fide of | The centered crreles Seimidimetient / oni.2 AN $00. 
D odecae- < The diameter of the conteining ſhhereVF'v.450+vF/ 12500 
dren 10 | The Axis N v., - SF'5oo 

The Pentagonall diagonal line VF 125 +5. 


The Aris of this body is alſo thus founde, I ade the lint Diagonal being VN 125+; 10 10 
the Dodecardrons ſide thereof ariſeth N 215 +15, this medietit ſquared maketh A +5 
fen whence I decuft 25+v/F' 5 0Othe ſquare of the conteyned Circles Semidimetient, 
there remaineth *$* +/F/* , - 00, whoſe youre Quadrate is the Dodecardrons 
Axis exailly agrecing with the foomer operation. 


Theoremes of Dodecaedron. 1 


The ſquste of the Diameter of Dodecaedrons comprehending ſphere, is triple 
to the ſquare of his baſisline Diagonall, * [RITA 
The Dodecaedrons — to the Diagonall line ofhis bafigmaketh a 


ne, whoſe ſquare ioyned tothe quare ofthe ſide, produceth the ſquare of the con- 


reynii g Globes dimetient. Wa 2 


— —_ 
— 


989 © LG _ 
4- + 

2 ig 5 5 nl — * ** _ q ** 
1 323 * 1 2 * * 897 ba 2 

— r - « { ITY 1 
Jy nn j IS ES 3 * * 

: A a 4 4 — 
3 * — — — _ * — = - 
ane Br - p 
— . — 


77 
» 4 2 
© 


* N 1 


"= 4 IJ , 


a * — ́ 
— —— 


16 N diſcourſe 


The 3 Theoreme. 

The Dizmeter of Dodecaedrons comprehending ſphere being Rationall, the Gde 
of that body ſhall be an Irrarionall called Apt eme, beating proportion to the Dia- 
meter as Vd vn. t vnto 1. ö | 

W — 

The ſide of Dodecacdron being rationail, his comprehending ſpheres dimetient 
is anirrationall Ni, having the ſquares of his names or compoundinglines in 
proportion as 5 to 1,andthis irrationall dia meter tothe Dodecacdrons (ide, retai- 
neth proportion, as VF* vniuerſ.4+vF*'F* voto an vnitie. 

The 5 Theoreme, 
If Dodecacdrons fide bee adioyned to his Diagonall line the miedietie thereof 
ſquared u equallto the ſquare ofthe Axis andthe ſquare of the contained circles 


ſemidiameter. 
The 6 Theoreme. 
Dodecaedrons fide being rational, the conteyning circles Semidimetient is an 
irrationall called Aa, and beareth ſuth proportion tothe ideas VF? vm. 


t2vncon. 
The 5 Theoreme. a 

Ihe ſquare of Dodecaedrons fide added tothe ſquare of lis Baſis Diagonall, 
produceth a quantitie, whoſc fifth parte is the conteyning cir. les Semidiameters 
ſquare. Tie 8 Theoreme, 

Dodecaedrons fide being Rational. the Diagonall of his baſis ſhal be an Itratio- 
nall called Bini um, retaining proportion to the ſide, as d into i. 

The g Theoreme. 

Dodecaedrons Axis being devided in extreame and meane proportion, maketh 

his greater part the leſſe Semidimetient of his baſis. 
The tenth Theoreme. 


The fide of Dodecaedron being rationall, his baſis conteyned circles Diameter 


is an irracionall Auer, proportioned tothe ſide, as Vd v, 1+v to an vnitie. 


The 11 probleme 


T he fide of Tetraedron kyowne,to [inde ſus ſuperſſc iall 
" and ſolide content, 
ſhall augment the ſquared ſquare of the 
Quadrate roote is your deſire, or mul- 
— — _— — ham} 
: or avgmentthe contayned Circles Semidia- 
N * meter in the , ofthe triangle and double the product 
WY ſo haue you by every of theſe operations his content ſuperſi- 
ag ciall .For his Craſſitude thus. Multiply the Semidimetient of 
a " the containing Circle in the Axis ofthe body. and the product 
iothe ſide. Or the ſem ĩdimetient of the contained Circle in the Dia meter ofthe con- 
teyded ſyhere. and the off ome in the ſide: Or the Axis in the perimerrie of the 
— v0 ont the product in the ſt midiametet of the contayning circle, the offcome 
divided by 3. yeeldeth in the quotient the ſolide quantitie. 


| Examples of the ſuperficiall quantitie. 
| The fide of Terraedron to, ho ſquared ſquare 10000 mu/tiphed in 7 . bringeth 30000, 


conviude Vð 30000 the ſuperficial content. Likewiſe the ſide being 10 . I finds by — 
Probleme 


of Geometricall Solides. n7 


Prebleme bus contaming civeles Semidiameter / N33 4 which increaſedby zo the triancu- 
lar Perimetrie veel dei . Alſo the ſemudrameter of the intrinſecal circle beirg 4 N 
v5 aucltiphed in zo bringeth VN * which doubled amnenteth to VN 30000 the „ bole 


Super fictes of that body agreeing with bathe the farmer operations . 


Examples of the ſolide capacitie. 


The fide admitted as before 10., by the therde Probleme the Semidiameter of the con- 
taining Circle u gt the Axis yee ſhall by the th Probleme finde VF N theſe m 
tiplred together mate N '. and this againe in 11, bringech  F % [ide 
wiſe the Semidiameter of the contained Circle founde by the thirds Probleme FO 8 3 

d ', the contayned Spreres Dimetient , there aviſath N "2** 
and that againe in 10 the ſide triangular bringeth VF . Alſo the Axio N · 4 © 
multiplyed by 30 the Triangles Perrmerrie, prodeceth N. and this againe in VF 33 
+ the comtaming Circles Semidiameter maketh N A whoſe third part is VF! r 
the Solide capacitie of that body erat agreeing with the former workings. 

cont aming Circle r Semidiameter VF} 331 
The contained circles Semideme tient FS 
The fide of J The containing Spheres Semidimetiem / + 
Teiraedronto | 7 he Aru or Kathetw F; 45 
The content Superficiall N ñ ooo 
The comem SobdeF138t8 3 


Theoremes of Tetraedrons Super- 
ficial and Sclide Contents. 1 


THe fide of Ferraedron being Rational, the line that matcheth in power his ſu- 


perficies is an Itrational. retaining proportion to the fide a V 3 ynto I. 


Tei Therme. 5 
The Tetraedrons Supetſicies to the ſquare of his fide beareth proportion as v F* 
3 vmo1, 
The 3 Theoreme 


The Triangle whoſe baſisis equall to the Perimetric of this ſolides baſis. and his 
altitude or Perpendicular to the Diameter of the contaiuing Circle is equall to the 
Superficiall quantitie of this body. 


Theright angled Paralelogramme,whoſcattitudels the contained circles diame- 
ter. and aba the triangular petimetrie , is equall to the Terracdrons ſuperficies. 
| The 5 Theoreme. 
Thatequilatertriangle is equall tothe Tettaedrons ſuperficies , whoſe ſide bea- 
reth proportion to the ſolides fide as 2 to I. 
bse se- ; 
A Quadrangular Priſma hauing bis bafis a ſquare, whoſe ſide is meane proporti- 
onall — Axis and — Circles Semidimetient, and hlealticude 
the Tetraedrons ſide,is equall to the craſſitude of Ietraedron. 
The 7 Theoreme, 
The ſolide of Tetraedron may by imagination be parted into 4 equall Trigonall 
Pyramides,hauing for their baſes the triangles ofthat body, and meeting with their 
Toppes or Verticesin the center ofthe Sphere. 1 


1 r 
e 
r 
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The eight Theoreme. 


A triangular Priſma,whoſe altitude ls equall to the third part of the A xis,and his 
baſc one ofthe equilater triangles wherewith the body is encompaſſed, is equall to 
one of thoſe Pytamides that meete with their toppes or Vertices at the Center of 


the body. 
T he ninth Theereme. 

A right angled quadrangular direct Priſma, having for his longitude, latitude and 
ptofunditie theſe three lines, Tetraedrons ſide, his Axis and containing Circles Se- 
midimetient, is equall to the Tetraedron. | 

The temth Theoreme. 

If foure right lines be found in continuall proportion, ſo as the firſt being equall 
to the Tetracdrons ſide, beare propottion to the laſt, as V a vnto t, the Cube of 
the ſecond is equall to the Tetraedron in Craſſitude. 


The i Probleme 
The a Cube o finde lx. | 
NO 


—2 Vltiplie the ſide firſt by 2. then by 3. theſe Products multiplye d to- 
s eerber, declate the ſuperficiall content. Or double the comprehen- 
4 Aug Diametert ſquare, Or triple the Diagonal lines ſquare. 
2 Saber — by s, euery of theſe wayes yee haue the 
Su cies . 

n — Craſſitude thus, Augment the (ide in the baſe, ot the Axis 

in the ſquare ofthe — 9 HEH ACTI inthe ſixth part of his altitude. 
r . 


* 
o 


any of the products is you 
Example. 


Admit Hexaedrons fide 10 by the ſenenth 2 finde the Diameter of his con- 
raining Sphere & 300,his Axis 5 his line Diagonal / N 200. The ſide firſt increaſed by 1 
maketh 20,chen by 3 bringeth 30.theſe together multiphed make 600. Likewiſe the Square 
of the c ing $| Diameter 300 mateth Gand the ſquare of the line 
Diagonall being 200 tripled maketh alſo 690, 1 conclude therefore 600 the content Saper- 
ficiall. _ 


: Example of theSolide Content 
10 the fide exywented in100, the baſe maketh 1000. Alſo 5 the Aris in 200 the ſquare of 


the line Diagonal produceth Likewiſe 600 the Swperficie: in | the | : 
— cod inde by al theformie 1000 the — 5s ag 1 


of Geometricall Solids, 19 


Theoremes of Hexaedrons ſuperſicies 
ard Crafſitude. The firſt Theorems. 


TA. comprehending ſpheres Dimetients ſquare doubled is equall to the Cubes 


ſuperficiall content, 
The ſecond Theoreme. 
AParalclogramme whoſe Altitude is double to the Cubes ſide, and bis baſe tri- 
ple, is equall to the ſuperficies of that Solide. 
8 The third Theoreme. 

That ſquare is equall to the Cubes ſuperlicies, whoſe fide is meane proportion al 

betweene the Cubes ſide and a line 6 times tis length. 
The 4 Theoreme. 

Any Priſma whoſe baſe is equall to the ſquare of the Cubes baſis line Diagonal, 

and his altitude the Cubes Axis, is equall to his ſoide quantitie. 
The fift Theoreme. 

The Cube may intelleRually bee deuided into 6Quadrate Pyramides,cucrye of 
them hauing to his baſc ons of the Cubes ſquare baſis, and concurtiag or meeting 
at the centre ofthe ſphere, which is a common Vertex to them all. 

The fixt Theorems. 
Any Pyramis hauing his Baſe equallto the ſquare of the comprehending ſpheres 
Diameter, and his altitude the ſide ofthe Cube, is equall to his Craſſitude. 
T he ſcuenth I heore me. 
A Tetraedton whole ſide is proportioned to the Cubes ſide, as VNN i. vnto an y- 
nitie, haue equall ſuperficiall contents. 

An ORacdron whoſe ſide is equall to a line meane proportionall betwe ene the 

Cubes ſide and his Diameter, hath his ſuperficies equal to the Cubes. 
The ninth Theoreme. 

Ify lines be continually proportional, the laſt retaining proportion to the firſte 

a8 72 vnto i, the Tetraedron of the ſecond is equal to the Cube of the firft, 
The tenth I heoreme. 

If 4 lines be continually proportionall the laſt beating proportion to the firſta as 

i to Vd the cube of the firlt is equal to the Octaedron ot᷑ the ſecond. 


The i probleme 


9 Ottaedrons fide giuam to ſearche bus Superjiciall 
and Salide content. 


> Vitiplye the contayning Cire es diameter inthe circuite or perime- 

> Crie ot the Trnangle,orincreaſe the ſquared ſquare of the ſide given 
E by n, the quadraterooteofthe product is the Superficies : for the 
Solide content worke thus, multiplie the Diameter of the interior 
circle inthe Diameter of the iaternal ſphere, and the product inthe 

..... -. .  ide.Orthe Dimetient of the contayning Circle in he Axis of the 
body,and the product in the ſide. Ot the Axis in the perimetric of the trian gle, and 
thereſuitingſumme in the contayning Circles Dimetient, the product diuided by 
3yeeldeth the Solide content. 


Example. 
The fide of Oftaedron ſuppoſed io. the contained circles Diameter by rhe thi de probe we 1 
r which aug me med 5530, the triang er perimetrie produceth & u. 
The 
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The ſprwed ſqurre of the triangulare fide is 10000 which augmentedby 12 bringeth 
120000,Þoſe Ontarateroote u this bodyes ſuperficial quantitie, 


The Example of the Solide content. 


The fide being io by the third Probleme I find the containing circles Semidimetient VN 33 
+ therontayned Spheres Diameter by the eight probleme i- obe f muſtiplyed tog her 
male, ** which increaſed by 10 the triangulare fide producer Ni . 

The Diameter of the contaming circle VF ue ted by N i the Avis, bringeth 


% 


F<, = and this againe in 10maketh ar before VF —. —. 


The Axis VN y multiphed by 30 the triangulare perimetrie , bringeth VN Ae and 
thi ag aine in Fe contayning Circles dimetient, produceth VF 2 " **** whoſe third 
parte i N 222222 4 the Solide capacitie of that Oftaedron. 


The cont gyning Spheres dimetient / N 200 
The ſide of | The comtayning circles Diameter V *5* 
Oftardron ] The Axu or Cathetus VN 163 - 
10 The internall circles Diameter V 334 
The content ſuperficial VF} 120000. 
| The ſolid capacitie VF 2222225 


T beoremes of Oftaedrons content ſuperficial 
7 and Solide. 1. 


The ſide of Oftaedron admitted Rationall, his content ſuperficiall is Irrationall, 
and the line that matchethir in power is a ſurde called of Euclide a line Mediall, 
retaining ſuch proportion to the ſide, as VNN 12 to 1, 
The 2 Theoreme 


2 ; 
The ſuperficial quantitie of Octacuron beareth proportion tothe ſquare of his 


fide as &a to an vnitie. 
| The 3 Theoreme, 

A rectangulare parallelogramme having the one of his containing ſides the peri- 
metrie of Octaedtons triangulare baſis, and the other equall to the dimetient of his 
conteyning circle, is equall to the whole ſuperficies of this body. 

The 4 Theoreme. 

An Equilater triangle,whoſe fide beareth proportion to the ſide of Octaedron as 

vF'8to1iscquallto the capacitie ſuperficiall of that body. 
The 5 Theoreme. 

The ſquare whoſe ſide is meane proportional betweene the containing circles 

diameter, and the perimetrie of this bodies baſis,is equall to his ſuperficies, 


T he 6 Theoreme. 
AQuadrangulare Priſma having to his baſe a ſquare ( whoſe fide is meane pto- 


| Portionall betweene the con Circles Diameter and the — ſpheres 


diametet, and his altitude the ſolides fide is equall to this Odaedtons Craſſitude. 
4 = WW The 7 Theorege, 
This body may be divided into8 equal trigonal ides, whoſe baſes are the 
equilater triangles «herewith this ſolide is enuironed, cuerye of theſe Pyramide: 
meete at the center of the contayning and contayned ſphere, whichis the common 


vertex to them all, 
The 8 Theoreme. 
Toeuery of the ſe Pyramides that Priſma is equall, whoſe altitude is the 2 


y 
* 
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The egbt Theoreme. 


To every of theſe Pyramides that Priſmais equall, whoſe altitude is the comay- 
ned ſpheres Semidiameter, and his baſe 4 of one of thoſe Equilater Triangles, area, 
wherewichthis body isenuironed, 

The 9 Theorems. 

A Quadrangulare direct Pyramis having his baſe equall to the ſquare ofaline in 
me ane proportion betwcene the Axes and the perimerrie of the Triangle, and his 
altitude the contayning circles Dimetient, is equall to this regulare ſolide, 


The tenth Theoreme. 


If ſourc lines in continuall proportion haue the firlt and greateſt equal) to Octa- 


edtons ſide. retaining propottion to the laſte, as ito & the Cube of the ſecond is 
cquall to this Solide. 


The14 probleme 


* fide of Icoſaedron bnowne,by ſuppmtation to leur ne 
the cont ents ſuper ficiall and ſolide of 
that bodve. 


; Onlideringthis body is enuironed with 20 equilater triangles, yee 
ſ F< > Yi ſhall by the thirde probleme get one of thoſe Triangles Area, 


„ ER g which increaſed by 20 yeeldeth your deſire « Or augment the 
( I * | ſquate d ſquare ofthe giuei fide by 75,and from the produRt ex- 
N 40 tract the roote Quadrate. Likewiſe if you adde the Semidiameter 
12 * oſthe inſctibed Circle to the Diameter ot the circumſcribed cit- 


OY cle, the offcome multiplyed by double the Triangles perimetric, 
produceth the Icoſaedrons content Superficiall. For the ſolide capacitie adde the 
contayning and contaynedcirclesſcmidimeticntstogether, the product increaſe 
by double the ſide knowne, the reſulting ſumme augmented by the Icoſaedrons 
Axis ( which yee were in the ninth probleme taughte to finde) yeeldeth the groſſe 
capa. itie, Alſo if yee augment the ſquated 8 of the fide by d i the Quadrate 
roote of the product increaſed by the Axis of this body bringeth the deſired Ctaſſi- 
tude. Or if yee augment the ſides ome ſquare by 2 N and the reſulcing ſumme 
2gaine inthe ſquare of the inſcribed Sou Dimetient , the roote Quadrate of the 
ptoductis likewiſe the Icoſaedron ſolide capacitie. 


Examples of the former Rules, 


The Iceſaedromt file ſuppoſed 12, by the third Problems: yee ſhall finde the Area of the E- 
gvilater Triangle VN 3888, which increaſed by 20 producerh VF 1555200 Likewiſe the 
ſquared ſquare of 12 being 20736 augmented by 75 , yeeldeth 55200 whoſe quadrate roots 
1 your defired ſuperficier, In libe n inner if yee adde / 12 the Semidumctient of the inſcribed 
circle to N 192 the Dimetient of the circumſcribed Circle( for ſo ſhallyee finde them by the 
thirde Probleme the Triangles fide being 12 )che produt will bee VN 300, — | we 
by 72 dowble the Triangles Perimet rie, yeeldeth againe VF 155 5200 the Superficies of thai 
hole [coſaedron. a 

7 


R 


{ 
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urs for the (olide content if you adde / N 192 for ſo is the Dimetieu of the containi 
es 455 I — . of the coatamed circle there will amount VF} 300,»ht 
augmented by 2 4 be Flangles ſide dowbled bringeth VF 17180,and th by V Fu. gpm 
—48,{ for ſo is the Aris as yee may by the ninth Probleme perceine uli pied, 2 3 
wm. 72576004v/F48 37294080 ooo. and that is the Solide pod of this body. The 
ſame ſumme is alſo produced by mul: plication of 207 36,the ſquared ſquare of 12,,n8 4, and 
be pro lu therrofin VN v.42 +v/F* 1620, the Aris . Alſoifyee mulriphe 2079 the fades 
ſquared ſquare by 2 2 the offcome will bee 43 200, which augmented againe by 168 
+4/F 25920 the ſquare of the inſcribed ſpheres Dumetient produceth 7257600 4+F* 
4837 2940800000, whoſe vninerſall QOnadrate roote is the Solide capacitie of this Iceſac- 
dron,and by Reduction to member 5 rationall it falleth out berwe ene 3769 and 3770. 


( The contayning circles diameter. F 192. 
T be conteyned circles ſemid. VN 1 2. 
The fide The comprebending ſpheres Semid NY. A 
of Iceſi- \ The Aru & vcore —46- 
edron 12. | The ſuperficiall content VF 15 5 5200. | 
The ſolide capa. / & v.7157600+vF 433 72940800000. 


Theoremes of Icoſaedrons contents 
Super ficiall and Solide. 


The firſt Theoreme. 


e ſuperficies of lcoſaedronto the ſquare of his ſide, beareth the proportion 
of vF*'75 tot. 


The 2 Theoreme, 
AnyeParallelogramme whoſe baſe is equall to double the Perimetrie of the I- 
coſaedrons triangulate baſe, and his altitude to the circumſcribing Circles Diame- 


tet and the inſcribed Circles Semidiameter added togithet, is equall tothe Icolae- 
drons 20 triangles. 
The 3 Theoreme. 


When Tetraedrons fide retayneth ſuch proportion toIcoſacdrons fide, as Tco- 
ſaedrons Diameter dooth to the Semidiameter of the Circle whereon it is framed, 
chat Tetraedrons Superficies is equall to Icoſaedrons. 


The 4 Theoreme. 


When the ſquare of Octaedtons fide contayneth the ſquare of Icoſaedront 


ſides medietie to times, then is that Octaedrons ſuperficiall quantitic equal to Ico- 
ſacdrons, 


A direct Qua drangulare rightangled Priſma that hath for his three Dimenſions» 
thoſe three right lines, double the fide , the Axis, and a line componed of the Dia- 


meter of the contayning Circle,andtheSemidiameter of the contayned Circle, is 


The 


equall to the ſolide content of Io 


* 
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The 15 Probleme 


The fide of Dedecaedron ginem to ſearche out by drithme- 
ticall calculation the Superficial and 
ſolide content, 


nis bodye as was before declared among the Diffinitions is 
. ncompaſſed with 12 equal l Fuianęle Pentagonal Superficies, 
A thatafyee ſentehe the Area of any one (as was tautht in the 
A fift Probleme and increaſ- the ſame by 2, the Dodecacdrons 
8 Y ſuperficies re ſulteth. Or by the forenamed fift probleme . yee 
hall learne the quantitic of the conrayning Circles ſem dia- 


+ 2) + Sh, meter and alſo of the line Diagonall, the ſemidiameter vee 

F ſhall augment by 3, the line Dragonall by 5 , theſe products 
multiplyed together. bring the deſired Supetfi ics alſo. 

In like manner for the Craſſitude ifyee mv'tiply the ſemidiamerer of the contay- 
ning Circle in the line Diagonall and the offc ome in the Avis of this body) which 
veewere in the tenth Probleme taught ro finde )the product augwented by c reel- 
deth your deſire. Or the Semidiameter of the contayned circle in the Nimetient of 
the contayned ſphete, aud the product in the Pentagonali Petimetrie bringe th the 
ſolide content alſo. | 


Example. 


Admit the Dofecaedrann fs xy by the F and lo Probleme. I finde hue contaynmg ſbher es 
ſomidemetient . i Ante FU $41 FL ile containing 
Ciclet Semidimetient NV 444 572 the line Diag onal of the baſe vVF vnnerſ V E 
Nome. for the Dedra drone ſeper cis ¶ Farche firſt the Area of one Pentago num , which [ 
Pros by the 0b Problem Nr,, 77 V' the augmented n, producet 'r. 
Ne, Lf mile the comtayring Cmclet ſemidimetient tripled. maketh N wl. 
zd the line Diagonal! of the baſe increaſed by g. yeeldeth / m. x A 
1112 theſs multiplied tog tber. produce VF nia POE N N 
+4 FEE mbichcontralled maberh VN v.25. 4+ F 40500, ſo much in the Dedecae- 
| drons ſuperſiciall quanritie, and being reduced to rationall nxmbers,it falleth out betweene 20 
and 21 very ebe 26 12. 

Nove.to attaine the ſolide quantitie I augment V uni. , the contayning Cir- 
cl ſemidimetient, in V v. VN £ the line Diagonall, there ariſeth VF" vn. 1 +YF, 
i and this ag aine multiplied in FP uni -N the Dodecaedrons Axis 
th mr 17 women ed by 7 . maketh VF Un, 10 xt 7 +47 — — * +/F 


1 60612 149617 2 
— 2 


1924 w = 1 much ts the Dodecaedrons craſſitude. 
Atme. by the os her rule I augment / v. 4 + 5+ the ſemudimetient of the contayned 
circle in VN. 4+ e- 4 the Diameter of the inſcribed ſphere,thereof reſulteth V Fi v. 
1::+v 34+ 55— v 54: Thich multiphed againe in 5 the Pentagonall perimetrie produ- 
ceth / v. i 215 *3{ this ts alſotle e 3 9 er- 
ale roreeing with that former operation, and by reduction is founde to reſt betweene 5s 
and VF" 59 being very night Th: 


R 2 The 
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{ The contayning circle; ſemidimetient VF v.35 + F 54. 
| The comteyned circles ſemidiameter N v.q NN 
The fide | The line Diagonal. N 
of Dade- 1 The contayning ſpheres Semidimetiem N uni 4 +vF 115 
caedront. | The Axu or Kathe NV 44+ F LF 5 
The content ſuperficial, /F*vni.225+4/ F405 00 
The Craſſuude or ſolide capac irie, N v. ag 4+v “ 


Theoremes of Dodecaedrons Super- 


ficiall and Salude quantities. 


A Pentagonall Equiangle ſupetſicies ( whoſe (ide to the fide of Dodecaedrons 

retayneth the proportion ofthe comprehending Spheres Diameter to the me- 

dietie of the line Diagonall )is equall to the Dodecacdrons content Superkiciall, 
The 2 Theoreme, 


ightangled Parallelogramme contayned of the Pentagonall perimetrie, and 
the Diameter of the contayned Circle, is equall to Dodecacdrons Super- 


The 3 Fbeoreme, 


That Cube whoſe ſide is meane proportional betweene the Semidiameter of the 
internal Circle,and the perimetric of the Pentagonal baſe, hath a ſuperficial content 


equal to Dodecacdrons. 
The 4 Theoreme, 


When an Icoſaedrons fide is meane proportional betweene the Pentagonal ba- 
ſes Diagonal and his circumſcribing Circles Trigonal Corde,the Superficies of that 
Icoſaedron is equal to the Superficies of Dodecaedton. 


The 5 Theoreme, 


If two meane proportional lines be founde betweenthe Pentagonal Diagonal 
and his circumſcribing Circles Corde Trigonal, that Icoſaedton whole fide is the 
me ane — — the Corde Trigonal.is equal to the Dodecaedron. 


Ar 
triple 
ficies. 


The i6 Probleme / 


The Diameter Ky to ſearche out the ſides, Axer and 
taping . ———— | 7 ek bodyes a 
Regulare as are therein to be deſcribed, both Aruth- 
metically and Grometricalh. 


Onſidering that in anye Sphere all the Regulare bodyes maye bee 
deſcribed, as it is by Exclide ſufficientlye nſtraced, and that 
both the p of their ſides, Axes, and Perpendiculares tothe 
Dimeticnt,and alſo the maner of working in every of them 


Spheres 
is differente. I thinke it belito adioyne ſeuerall Rules for Ar 
r 
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their operations, and firſt forthe invention of their ſides peruſe the precepts fol- 
lowing: ſquarc the Sphcres Di amerer, and from the product deduct j, the roote 
Quadrate of the Remaialer is the Hetraedtons fide : Double the tquare of the 
Spheres Sen cametet, ſo have yee the ſquare of Odaedrons ſide, diuide the Dis- 
meters ſquare by z,the roote Quadrate of your Quotient is the Cubes ſide, Fot the 
Icoſaedrons fide ye ſhall diuide the Diameters ſquare by 3, theroote of the Quo- 
tient note, an luppoſing the ſame a Circles ſemidiameter, by che ſecond probleme 
ſearche out the Circles Pentagonall Corde, for that is the Icoſaedrons ſide. Final- 
ly. for the fide of Dodecaedron, yee ſhall divide the ſquare of the ſpheres Diameter 
by 3.and from the product extract the Qunadrate raote, this roote divided by ex- 
treame and meane proportion, as yee weretaughtin the firſte Probleme) yeeldeth 
for his greater parte the Dodecaedrons file. Nove the fides ofeuerye Regular bo- 
dye thus founde, for their perpen«liculares, Axes,and Semidiameters of their contai- 
ning and contayned Circles, yee ſhall reſotte for le traedron to the ſixte Probleme, 
for Octaedron to the ſeauenth, for Hexaedton to the eight, and ſo in ordet forthe 
rebe, where ee are taught by the ſide to ſearche out al! thoſe forenamed lines, and 
ſoſhall yee ſinde the exact quantitie of all perpendicularcs Axes and Semidiame- 
ters of any regulare body iu that ſphere contayned, 


Example. 


It would bee over tedious to ſhowe the Culculatiom for finding of enerye particular line, 
wherefore I ſhall onely gine Examples of the ſides , for that the prattife of their Ruler bath 
— oo — = former Probleme . Admit the Spheres Diameter Pres 
ce theſe Reg ul ire badyes 10, the ſquare thereof diurded by 3, yeelderh „ which 
dedudct ed from 100d 665, the 1 roote mane 4. inſcri „en. 
fide . The ſquare of the Spheres ſemid, 7 6h which doubled makerh 5o , the Zenzike 
rote thereof . in the Oftzedrons fide, ioo diudad againe by 3 , yeelderb as before 33 7, the 

roote ſquare thereof is the Cubes ſide , which dinided by extreame and meane + rye as 
was tanght inthe firſte Probleme ) maheth the greater Segment VN -d S ſomnch 
I affirme the contayned Dodecaedr ons fide. Nowe, for the fide of Icoſaedron I dude 100 by 5, 
thereof ariſeth 20, whoſe roote yen admitted a fide Hexagonal, his correfpondente 
Corde Pentagonall by the ſeronde Probleme yet ſpall finde / N v. 50, 500, the ſides 
| thus knowne fer the Axis, Semidiameters, and other lines , yee muſt w/e the ſame ſupputation 
that you did in thoſe 5 Problemes paſt, where yee were taught by the ſider knowne to attaire 
all the other lines, and for more plainneſſe Iſhall at the end of this chapiter adleyne aT able con- 
tayning the true quantitie of all the reſt , which yee may vſe in ſteede of an Example to dirett 
ou, if bappely you erre in your ſupputations, and for the further ſatiſfactios of ſuch as ſeeks to 
reache beyonde the common ſorte, and will not content themſelues with bare rule* and pre- 
ceptr,onleſſe they may alſo concrint ſome ground and reaſon of their workings ¶ haue thought 
good to every f theſe Problemes enſuing,to adioyne his peculiare figure , with meanes Geome- 
call no reg ard: had to Irrationall numbers without aide of Arithmeticall ſuppmtation ) to 
ſearche ont the ſiler, Diameters,and Axis of all the Regular bodyes inſcribed or circumſcribed 
Sphere i, by knowledge of their Diameters , or mutualhe conferred together by : of 
ſome fide according to the tenure of the Chapiter wherein they are — 2 And although 
witie ( which in thus trifeling treatiſe I haue cheefely affected )compell me not to ſtay in making 
demonſtration of enery rule and Theoreme, yet the very conſtruct ion of the figures well wayed 
and conferred with Enclides g laſt bookes of Solides, will gene — light to the ingenious 
both to underſtand the canſ+ of theſe,and to i uuent many moe of there is no end 
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Geometric iy without dude of Ar th met calcalation,to attaime the qua;rtitie of al theſe 
Freramed limes ve fhail thus wer, 
Aut the Diameter of the com prebendins ¶ lere geen A chice foal arwas tan hi 
in the firſt beob- diuide iu two equi partes at Cad tr three at. E. A E bing a thi! d part. po 
on either of theſe ſections errear her pendicu ars, and ſ a ſcribing a Semicircle pon the Dia- 
meter note their inter ſcctrons with F Dar aming lines from cut her of tlem to 1 4 A F the 
Cubes fide , A D Ollacareni ſde, F B the ſule of I atraedron, A F Gintded by eu- 
treame and meane fropertion ( 4s pee vere tanglue tn the firjie Prebleme u & ) maleth 
AG the Ditecaedrons fide , which extended out to Free ſpall make F 7Tequall to FG 
drawing the righteline Il B, and frem F extende a Paralele to HB, till it crofſe the 
Diameter in I, eretting thereupon the Perpt ndiculare I X, ſour the Code & B the 
inſcribed Iceſararons ſide, ILA third parte of [B, ML a Paralile te K., AMA 1 
the Diameter of Iceſqcdront baſis containing circle whoſe medietie A N i the Diambeer of 
the contained circle, the balfe thereof ¶ S parted by extreame and meane pr oport ion in V ſo. ic 
be ile greater ſegment. V N willbe the Scmudiameter of Dodecaedrons contained circle, 
and N B the Semidrmetient of lus containing circle. N C the Axis both of Icoſaedron and 
DodecaedronV B is the Perpendicular of Dodecaedrons balis,ard M A his Solidesalrntnde, 
B S the perpendicular of [coſaedrons baſis, and M A lkewiſc his Sol des altirnde, A F(the n- 
cribed cubes fide uus alſo Dod:caedrons Baſis line Diagonall, E F is the greater Semid:ametey 
of Tetraedrons baſe,and E P his medictie the leſſer Semidiameter,E C Tetraedrons Axis, E 
bis Perpendicular or altitude, F B the cubes line Diagenall, O B his medietie the greater Se- 
midiamerer of the cubes baſe,O C the leſſe Semidiameter , and Hexaedrons axis Octaedrons 
containing circles Semidrmetient,O F the Sediameter of his contained circle R O, hs Axis 
CO, and A Fhis altitude . Thus haue yee Geemetrically in one Figure, the exact quanti- 
Hes, and proportions of all the regular bodyes ſides , Diameters , Axes, Perpendiculars , and 
lines L. per may alſo be able both to conceine ſeme reaſon of ſuch rules as are 
paſt. or Theeremes that ſpall enſue, And alſs invent d:ners meanes to abremate ſuch painfull 
calculation as by the former rules yee ſhall be forced to enter into, while yee laboure with Irrati- 
orall number to ſearche ont the h dden proportions of theſe unknowne lines, as by proofe the in- 
 dyſtrioms will ſoone perceine. | 
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Syde, BFY/F' 66? 


4 Baſis greater ſemid, FE Nn , 
Tetracdrons , Baſis leſſe ſemid. PEF'5 4 


Aris, E C. 13 
\ Altitude, E.; 
Syd, FA. VN 334 
Baſu greater Semid.O F./F163 
5 \ ewe [emid. O CyF8 1 


Axis CONF'8 1 
| Ahn e 
Srae AD, V 50 
The Commprebe n= | f FF 16+ 
ding Spheres Di- o, Baſt leſeſemid.O f 45 
merient ginen A Aru O F,y/F8 5. 
1 10 Auna AFVF3B3 
Syde K B. VF. -V 500 
Baſir greater ſem. HN Wu. 16 VT 554 
[coſardrons 5 ſemi d. N.S VF v - 344 
Axu,CNNF v.83 + F'55 dS 
Altitude M AN Fv.3 7 1+v/F $83 5 
| Side AGNF 413+ F853 
| Baſis greater ſeu. VR. VN v. is -V 55 4 


e. Baſis keſſe femid, NV FP 43+4F 3 14 
\ Axis C Ny F'v. } 553 
llriende M ANY v.33+v F883. 


Theoremes ofthe Regular bodyes in 


one containing Sphere deſcribed. 
The firſt Theoreme. 


T Heeontaining Spheres Diamc ters ſquare to the ſquare of the inſcribed Tetra 
drons ſide is as 3 to. 
The 2 Theoreme, 


The Spheres Dimetient is in power double to Octaedrons fide. 
ORG The 3 Theoreme. 
The Spheres Diameter is in power triple to the Cubes ſide, 
The 4 Theoreme, 


The Spheres Dimetient being Rationall, Icoſaedrons (ide is ſuchan Irrational 
Euclide calleth Afinor,and bcareth proportion to the Diameter, as N vill, 1 


An tO1. 
The 5 Theoreme. 
The Spheres Dimetient Rationall, Dodecacdronsſide is an Irrationall Apotome, 
retayning proportion to the dime tient, a t de vnto 1 


Tetraedrons Axis, is a ſixth part of his Spheres dimetient. 
The 7 Theoreme, 


OQaedronandthe Cubes Axis are equall, and triple in power tothe Axis of te- 
traedron. 


The 
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The g Theoreme. 
The Axis of Ilcoſaedton and Dodecaedton are equall, either of them being ſuch 
an !rrationall as Euclide calleth Major, the Spheres Dimetient admitted Ratio- 
nall, | 


"The 9 Theoreme. 


Tetracdrons fide, is the meane proportionall betweene his Perpendicular and 


his Diameter. 
The tenth T heoreme. 


ORacdrons containing Circles Semidimetient is meane in proportion betweene 
his in ſcribed Circles Semidiameter and Tetraedtons fide, 


Then Theoreme. 
The Hexacdrons ſide is a meane proportionall betweene Tetraedtons fide, and 
Octaedtons baſis containing Circles Semidiametet. 


The 12 Theoreme. 


The Cubes ſide being Rationall,the Dodecaedrons fide is an Irrational Apotome 
beating proportion to the ſide of the Cube as VF'1 4—+ vnto 1, 


The i; Theoreme, 


ORacdrons ſide being Rationall, the fide of Icoſaedronis ſuch an Irrationall as 
Euclide nameth Minor, and tetaineth proportion to Octaedrons fide as VF* yn, 


1—vVF to an vnitie. 
The 14 Theoreme, 
Octaedrons ſide being Rationall, the Dodecaedrons fide is an Irrationall Apo- 
tome, retaining proportion cheternto as v 5 — TL vnto an ynitic. 
The 15 Theoreme. 


The Semidiameter of Dodecaedre ns baſis containing circle, hath the ſame pro- 
portion of the Cubes ſide, that Icoſacdrons fide hath tothe 'Diameter of his con- 


taining ſphere, 1 
16 Theoreme. 


Hexaedrons ſide being Rationall, the contayned Dodecaedtons circles ſemidi- 
ame ter of Icoſaedron is an Irrationall named by Euclide Maier, hauing proportion 
to the Cubes ſide, as N v. IVF VH voor, 


fte in Theoreme, 

Tetraedrons ſide admitted Rationall, the conteyned Circles ſemidiameter of I- 
coſaedrons is an Irrationail Minor, bearing proportion to the Tetraedrons fide as 
vVF vniverſ.g—VFt. vnto V' 2, 

The 18 Theorems. 
ORaedrons conteyned circles Diameter to the dimetient of Dodecaedrons con- 
teyned circle,hath proportion as i to VN v. 1. 2. 
The ig Theoreme. + 


Dodecaedrons contayned Circles ſemidiameter being an Irrationall Maiot, Ico- 
ſae/rons conteyned circles demidimetient ſhall be an Itrationall Minor, bearing 


proportionasV F'v.1.+v/F tovF* nit /9S. * 
The 20 Theoreme. 

Docecaedrons fide,to Octaedrons Axis, tetay neth ſuch proportion, as the grea- 

cer 
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ter parte of a line diuided by extreame and meane proportion , to the medietie of 
the whole, 
he 21 Theoreme. 


It from the ſquare of Dodecaedrons Dimetient , yee ſubtract the ſovare of his 
ſide. the roote ofthe Remainder/diuided by extreame and meane proportion)ma- 
keth his greater part the Cubes ſide, and his leſſe the Dodecacdrons (ice. 


he 22 Theoreme. 


A rightline equal! in power to the Diameter and ſemidiamerer of Dodecae- 
drons baſis conteyning cirele, retaineth the ſame proportion to their conteyning 
ſpheres Diameter, that Dodecaedrons fide dooth to the fide of Icoſactron. 


be 23 Theoremc, 


Doder aedrons (ide retaineth the ſame proportion to the ſide of the cube, that 
the Semidiametet of Doc ecaedrons conteyning Circle dooth to the Dizmeter of 
his conteyned circle. 

he 14 Deren: 


Dode caedrons baf's internall Circles Semidia meter diu ded by eFrreame and 
mesne proportion, maketh his greater parte the I. oſaedrons inſcribed circles Se- 
midimetient. 

he 25 Theoreme. 

Iftwo lines equal! in power tothe Spheres Diameter, retaine the proportion of a 
line (diuided by extreame nd meane proportion) to his greater parte. the leſſer of 
thoſe lines is Ieoſaedrons ſide : but iftheir proportion bee as the whole to the lefſcr 
part,then is that leſſe partthe ſide of Dodecaedron. 


The i probleme 


Arithmeticelly and Gromerricalh to ſearch out all the fila. Diameter, verpen> 
diculars, and line: Diagonal, with the baſes Semidiamerers of all 
ſucbregular bodyes ar ſhall cireumſeribe or comprehend 

an ſphere whoſe Dimetient is knowne. 


* Eing theſe bodyes as it is demonArated by Exclide, are of ſuch vni- 
forme compoſition that they will bothe tec eiue an inward ſphere 
touching wich hig convex ſuperſi ies every of their baſes centers, 
and alſo anoutwarde ſphere incloſing and with his concave peri- 
pherie touching everye of their Angles for reſolution of this Pro- 

bleme it hall bee requiſite to ſhew how the Dnmeter of the con- 

taining ſphere may be ſounde by knowledge of the contayned ſpheres Dimetient: 
which doone, by the propoſition laſt pa?,the ſides, and ſemidiameters , may con- 

* bee knowne. But becauſe theſe 5 bodyes beine deſcribed without one 

ſphere,are not alſo invironed of one. but haue three ſeuerall different comprehend- 
ing ſpheres. the large't enuironing Tetraedron, thenexte encompaſſing the Cube 
and Octaedron, and the laſt incloſing Tcoſaedron and Dodecaedron / for this as 
it is by demonſtration approoved of Euclide,ſo is it alſo apparant by theſe former 
problemes)it ſeemeth therefore requiſite to preſcribe three ſeuerall rules for the 


inquiring out of their Dimetients, And firſt for Tetracdrons Diameter, yee — 
5 onelye 


fine to make t 
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onely increaſe the diameter giuen by z, the producte is your deſire . And forthe 
ſpheres Dimetient that comcayneth the cube and Octaedron, yee ſhall dwide the 
Dumeter geuen by vF* ʒ the Quotient or reſulting ſumne is likewiſe your de- 
mand. Or dwide the ſame Diameter by d vniverl, j —v i So haue yee the 
Sphercs dimetient chat comprehendeth Dodecacdron and Icolzedron. 


Example. 

Admit the Diameter of the Sph re whereon theſe bodies ſha'l be d:ſcyibed 10, this avomen- 
ted by 3. mabeth 30, the Diameter of Tetraedron : Againe the ſquare of 10 angrented 6) 3. 
brmngeth 300, ſou V 300, the Diameter of Oflaedron and the Cube : I diuad- 100 by 7 
— 8 thereof ariſeth 15 00. N I $00000,/ Conc luale therefore v3 9.5800 — 8 
ooo, the Diameter of the ſphere that ſhall include the Dodecaedren > 1 coſacdron,whoſe 
inſcribed ſpheres Diameter i; 10.4nd proceeding by the laſt problerne. yee ſhall finde the D ode- 
eaedrons de v. 150 ——»/ FI 512500, [coſcedrons fide FP wninerſ. ioo - 


 1012500,and ſo foorth of all the other ſolide; ſider und ſemidiameters: For confidermy their ope- 


ration is * ente from th it wa ſbemed inthe 16 frobleme it rere in due bere 4 
f a ſuperfluous rec it all. 


H [ the diameter of Hexaedron and Otaedron, H L the fide of O ar dron. A B the fide of 
the cube, A · the ſemidimetient of Otaedront baſir conteyning circle, A K. the Semidiamsrer 
of the Cubes conteining circle; A C the Semidunttient of the Cubes inſcribed Circle, and A 
M the medietie of A K is the oftardron baſes leſſer Semidimetiente. Thus h tue you founde 
the Diameter: ider,and circular Semidiam:ters,of th:ſe firſts three bodyer: for the ether two 


yee ſhall thuzproceede, from N as yee were taughte inthe firſte booke,dr awe N O paralele to 


C Eequallto the mdutie thereaf, and þ 1.52 nad together with a tr aighte line from P 
where it cutteth the greateſt Semicircler cles fall the Perpendicular Þ ©, and 
pen S leaning S toazpert of E )-roft the perpendicular & & then from R and Þ 
extende ſtr lines ro Co E. aud to the middle of R E extend the right line C T. cutting the 
teſt Sexwicirele in « from thence drave aparalcle to R E, cutting x CC E making C 
x 4 Sexnidiameter( deſcribe the Semicirele 8 » x croſſing C P in from thence to x drawe the 
right Line x f fer that ic the circumſeribing Icoſaedroro/ide, and » x is the greater ſemidime- 
tient of his baſe ,w x the leſſer, © x the dameter of [coſacdrons comprehending ſpher e. I his don 

R drave aparalele to the ſemicircles Diameter,crofſing the greateſt circumference in N. 


fro thence tothe end of the greateſt dimetieut Arave the line D V from whoſe m:dictic , dr ave 


eftraight line to the center Chen. ar was taught in the firft booke cut Din halfe at e, 414 de- 
aide D « in extreame aud meane proportion at » by the firit probleme. from theſe poyntin EV. te 
the center Cextend right liner. curting the circumference of the laſte diſeribei Semic ircle in 
the points from them toi. dra line; ag tiny drnide the cord & in extreme c mene propor- 
tion at ,:lihewiſe c 11 dinided in halfe at i, bring bor th: contr aft of the leſt circum rence nh 
alſothe mterſeftion made with 4 C,but where \,C congurethwithg place this letter. ſo 8, he 
ng dodecaedrons ſide a x his dimetient rj the ſemidiumeter of hit conter 2199 Cir- 


cis 4 the leſſer ſomidiameter of the lodocae drone pentagonall baſir, and his line Diagonal. 
. Thur 


Thus haus pe in one figure all the ſider and diameters beth circular 
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gulare ſolides as comprehend or circumſcribe the Med ſphere. 


i 


. 


Diameter D E, 30 
1 $1d4+ EF, F500 
j Tetr1e-\ Comtarning circles ſedimiameter, A F/F'200 
drons. | Tnſcribed circles ſemidimeetient A» V 
Perpendiculare or Altitude, A E 20 


Diameter NTV 300 

Syde A B, io 

Baſs greater ſemidiameter, A R, No 
Hex ae- } Baſki leſſer Semidimetient, A C 5 


drons |) Baſu lime Diagonal & 200 


Altitude A B 10 
Diameter HF 300 


Olae- Srde HL F150 
drons Baſis greater ſemid. A K VN F0 


Baſis leſſe ſemrdiameter, A MF 
Perpendicular A B. o 


Diameters x VF v.1500—vF1800000 
S1de x. V vm og? VS P0125 00 | 
[eoſat- } Baſis greater ſemidiamet. v. j F112 500 


drons Bai leſſe ſemidiameter + w. VN v 37 257703 12 


Altitude 10 


Diameter cx VN v. 15 0 - 800000 
Dodeea- | Syde,c N v i290 N52 50⁰ 
edrons. 4 Baſis greater ſemid ABNF 0.35 0-—v FF 112500 
| Baſis leſſe ſemidramerer . N ve . = 7815 
| Alricude A B. 10 


8 2 Theo- 


* 


3 


[ 


n ſpherall of all ſuch 12 


1 * — 5 - 
* I 7 RIP. Chaz" 4 #- 4 i. 
, 2 - * A” > 4 * 
Y 8 
2 — 23 0 
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Theoremes of the internal Spheres 


circumſcribing Solider. 1, ER 


Etraedrons Diamater isrationall and triple to the contayned Spheres Diametes. 
Tie internall Spheres Diameter ſuppoſed rationall. 9 


The 2 Theoreme. 


Tetraedrons fides{quare retaineth the ſame proportion to the ſquare of the in- 
ternall ſpheres Diameter, that his containing ſpheres Diameter Jooth to his Axis. 


The 3 Theoreme. 


Tetraedrons Baſis containing circles ſemidiameter, is double in power tothe 
contayned ſpheres Diameter, 
The 4 Theoreme. 


F 
The ſquare of Tettaedrons inſcribed circles ſemidiameter to his Axis. holdeth the 
ſame propottion in power, that his perpendiculare dooth to his inſcribed Spheres 


Diameter. 
Nies Theoreme. 8 
Tetraedrons ſide. is double to Octaedrons ſide, one Sphere being contayned of 
them both. 
7 he 6 Theoreme. 


Theſquareof Tetraedi ons ſide, to the ſquare ofthe Cubes de. retaineth the ſame 
proportion, that Tetraedrons comprehending ſpheres Diameter doothe to his 
Axis. Ther Theoreme. N 

The Diameter of T — inſcribed circle, is equall to the Diameter of Oda- 
edrons containing eircele. | 

The 8 Theoreme 

Tetraedrons Diameter to the Diameter ofthe ſphere that comprehendeth Odtae- 
dron and the Cube, hath the proportion of 30 his Quadrate roote, | 

| The ꝙ Theoreme. 

Ofaedron and the Cubes comprehending ſpheres diameter being rationall.che 
Diameter ofTcoſacdron and Dodecacdrons containing ſphere is an irrational! Mi- 
nor, bearing proportion to the forenamed Diameter, a0 dv 0 vnto 1, 

| The 10 Theoreme. 

Icoſaedron and Dodecaedrons Axis being rationall,their comprehending ſpheres 
dimetient (hall be an irracionall Minor, bearing proportion therevnto, as V ni. 
60 VF 2880 ynto anvnitie. 

The 11 Theoreme. 


Icoſaedrons Axis being rationall, his fide is an Irrationall Apotome proportioned 
thereynto,as VF v.43 —y&16 mw an vnitie. 


n 8 

Dodecacdrons Avis rationell, his fide is à ſutde Minor proportioned to the axis. 
4 , ,o VN 1420 vntoan vnitie. 

22 The 11 Theoreme. 

Icoſzedronr fide being an Irrationall Apotome of the ſicte order. Dodecoe- 
drons fide is an Irrational Minor, retayning ſuch Proportion thereto,as &. v. o 
—vVF:4pomnos Fa —SF 15 
| | Thetg Theoreme. 
| Teofaedrongaris being rational, his baſis containing circles ſemidiamter is an As 

potome 
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ptome ef che firſt ordec bearing proportion to the axis,a53—vF*5,vato an vnitic, 
Tei Theoreme. 


Dodecacdrons axis being rational, his Penragonall baſis greater Semidiameter is 
an Apotomne of the firſt order propartionall to his fide,as / N v. 7 v 43 tov F 


v. j —vF'605, 
The 18 probleme 


The idle of ay Tetr aedron giuen to finde the ſider, Diameters, and 
Axes, of ali ſuch Regulare bodies a may therein 
be deſcribed. 


77:5 Auing heretofore at large ſet foorth by Problemes ſundrit 
a? wayes(the ſides of theſe bodyes giuen) to finde the Semidia» 
hy meters of their contayning and contayned circles, the Nia- 
Sd YEE meters of their comprehending and comprehended ſpheres, 
with their contents ſuperficiall and Solide: having alſo by 
| Theoremes ſhewed manifolde diuerſitie of proportions rati- 
onal _ — 12 — es, their 72 — * — 
compared wi ir compte ing and containe 
there remaineth onely now to —— theſe bodyes — . 
ly inſcribed or circumſcribed one with anothet, and to ſearch out by the fide of any 
one knowne,the fides and diameters both circulare and ſpherall, with the capaci- 
ties ſuperficiall and ſolide of all ſuch budyes as _ within or without the ſame 
body bee deſcribed, Iſhalltherefore firſt begin with Terraedron, and ſoproceede 
with the reſt. Terraedronreceyucth onelye Octaedron and Icoſaedron, for the 
Cube and Dodecacdron cannot poſſiblye therein be ſo , that oll their _ 
at one inſtant might exactly touche his ſupetſicies, the Tetracdrons fide 
jven parted in two equall portions, either medietic is the inſcribed Octaedrons 
ſide : Likewiſe the m of Tetracdrons ſides ſquare, is the ſquare of Octae- 
drons Diameter,which diuided by n produceth a number, whoſe Quadrate roote 
isthe Oftaedrons Axis. For the inſcribed Icoſaedron yee ſhall divide the medietie of 
Terracdrons ſide by extreame and meane proportion, and doublethe ſquare of 
e ſſe portion the Quadrate roote ofthe product ĩs the fide. Or deduR one of theſe 
portion; from the other, and adde the ſquare ofthe temaines medierie tothe ſquare 
of Oct iedrons ſides medietie, the roote Quadtate of the product doubled, is the 
Icoſaedtons Diameter : Or if from the laſt product, yee abate the thirde parte of 
Icoſacdrons ſi les ſquare , the toote Quadrate of the remaine is the Icoſaedrons 
Axis. 


Example, 
Tetrardront fide ſuppoſed, Oftaedrons fide is % V f Diameter whoſe ſquare d,i by 


12 bringeth the roate being V 7 #5 the Ottaedrons Axis . fe for Icoſaedren tb 


apr deere of Tetraedroxs lide diuded im extreame and meane proportion by the firſt Probleme, 
mabrth the leſſer portion —v vt the ſquare bereof doubled har b for bis rote N vn. '$ 
IS [omnch ts the inſcribed [coſardrons fide. Againthe difference of tetraedrons [ides 
medioties Portions due by extreame and meane ep. 17 vVF t—the ſquare of | 
this deference is d? which added to the ſoware of Otaedrons ſider medietie, 
ceth 1. FL. the rote thereof doubled. u N Lav F 5 the tree quantitie of Teoſaed 
drons di metient Nov by ſubrraftir rn the therd part of [roſardroms Aer ſquare, 
from Lv FL the laſt produtt whoſe rote yee denbledto make the Diameter your remain» 
der wall be this ber + Fein +v Fo whoſe reote vninerſallis the inſcribed Ic 
ſrevwons Axe. 


Tee 
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n 


A Ful 

5 Side * 
The contayninge j The inſcribed Diameter VN 
Tetraedrons Oct | Aru, V 3, 


The comgned Be 
| apts Go Ss 


Or thus geometrically with out reſpect of number. 
Admit A B the Tetraed ons fide gizen, thereon I deſcribe the ſemicircle A C Brecting 
the DC , and drawing the line A C, that Corde A C, utbe inſcribed Oct a- 
dront dimetiente , and A D his fide, Now dinide D C by extreame proportion 4s 
was taught en the frrſte Probleme at E, andfrom E erect the Perpendiculare E F,cutting AC 
in F, conclude F C the inſcribed Icoſacdrons fide + ag aine parte A C in halfe at H, and from 
Hie E extend: afra gbr line, for that hall be the Tcoſaedrons ſemidianeter. For the Axis 
ye thall cus of from D his twelfth parte, as yewere taught in the firit bose. ſuppoſe it B J, 
[ erecte a Perpendicutare, cutting the circumference in K. ſo u the Corde & B the inſcri- 
bed Tcoſaedron and Octaedrons Axis. As for their baſes circulare ſemidiameters they are 
/ founde as was tanght in the fifth and Problemes, fer aſmuch as both their ſides and 
dumetientes are knowen. 


Theoremes of Tetraedronsin ſcribed ſolider. 1, 
Tetraedrons fideis double tothe ſide of his contayned Octaedron. 


The 2 Theoreme. 
Octaedrons diameter is a meane proportionall betweene his ſide and the fide of 
his contayning Tetracdron, 
f * They Theoreme. 


If oy equylater triangle be ſo deſcribed and fituate within the Tetraedtons e- 
— e triangulare baſe, that the angles of the inſcribed triangle diuide the ſids of 
baſe by extreame and meane proportion, the medietie of this inſetibed Triang- 

. les ſide, 1s the fide of this Icoſaedron. | 

. | The 4 Theoreme. 

- Tetraedrons fide deuided by extreame and meane Proportion, his Leſſer parte is 

double in power to this I coſacdrons ſide, 

The 5 Theoreme. 

The dimetient of Octaedron divided by extreame & meane Proportion maketh 
his leſſer portion the Icoſaedrons fide. vg 
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The 6 Theweme 
ten edrone Diameterisequallin power with Octaedtons ſide, andthe ex eſſe 
ot difference of his two partes,the one deduRed fro the other. 
The 3 Theoreme, 
The ſite cf fetraedton being Rationall, his inſcribed Icoſaedrons fide is aA. 
potume , bearing proportion to the Tetraedrons ſides, as vF' v1.1 - F< 


varon, 
The & Theereme. 
The Axes of theſe inſcribed bodyes Octaedron and Icoſaedron are equall. 
4 The 9 Theoreme. 


T he ſi le of Tetraedron being rationall, the contained bodies axes are rationall in 
power commenſurable,and beate proportion to the fide as VF 24. to 1. 
The 10 Theoreme. 
OQaedrons Diameter being Rationall, Icoſacdrons dimetient is an Irrational 
Alimor propottioned to the Dimetient of Octaedron as VN vf 20 vnto an 


2 The ꝗ Probleme. 


The ſide of a Cube ginen,to finde the ſider, Diameter: and Axes of al 
ſuch regulare bodyes as may therein be deſcribed. 


3 Do IR He Cube is capable ofthree bodies, Tetraedron, Octaedtos, 


* ] DE 

| midimetients by extreame and meane proportion: this bod 
| therefore omitted bicauſe his inſcription isvnperfeR,, l 

give rules for the other three, and firſt of J etrae dron, double 
the ſquare of the Cubes giuen ſide, theproduR roote Quadrate is the Tetraedrons 
fide, the ſave giuen ſides ſquare tripled bringeth his comprehending ſ Dia- 
meters ſquare, u hich diuided by 36 yeeldethin the Quotient a number, whoſe 
quadrare roote isthe Terracdrons axis. The Cubes ſides ſquares medieties roote 
Quadrate ii the inſcribed Octaedrons ſide. 
he Octacdrons Diameter is equall to the Cubes ſide. 
The Cubes ſides ſquare divided by 12, bringeth the contained Octaedrons Axis 
ſquare. For the contayned Icoſaedrons fide, yee ſhall parte the — Cubes 
ſ de given by extteame and meane proportion, as yee were taught inthe firſte pro- 
ple me the grestet part is your deſite And if you adde the ſquare thereof to the 
ſquar of Henacdrons bde the roote quadrate of thereſulting ſumme is the I. 
coſaedrons dimetient. And if ye ſquare the medietie ot this dimetient, and from ie 
de duct a third part ofthe ſquare of thisinſcribed Icoſaedtons fide, the roote qua- 
drate of the remaine is the Icoſaedrons Axis. | 


Example. 
_ Herxaegr ons fide ginen t his ſanare donbledir 2,4/Ff is the contained Tetracdrons fat, 
the eien Fae: (mrare triplediry , bis quadrate rente Tetraedrons diameter , that ſquare 
dicuded 56 re d eth bnts the axis. Likewiſe / 4 being the quadrate rote of balfe the 


exber Fae 11 rhe inſerrb ed oft aedrons fide rhe Oftaedy ons diameter being equal to the erben fide 
fr erte cube (ite ſquare dinided by ia yeldeth . conclud / 5-5 the axis. Again fro 
W- mncbis th 


Tee. 


Iroſnedren ] divid 1 by extreme & mens proportion tie greater part i; 


- — NSS 
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Tceſaearons ide the ſquare of this fide added to the ſquare of the Cubes fide makerh : — VN 
: whoſe roote vninerſs'/1s the Diameter. from the ſquare of this rootes medeerie being - FP 
i He dedact. 3, $7 the third pærte of the ſides ſquare , there will remame 1 + NN 
I be roote vmurrſall thereof is Icoſaedrons axis. 


Syde VP 2. 
ſ Tetraedrons } Diameter V 3 


Aras 517 


The Cubes | Side VF; 
fide 1. Ottaedrons 1 — ter. f. 
| | Side f—— 
\ Icofardrons 4 Pune Fus — 
Axis VF vat Se —\ Fa 
Te may alſo with the compaſſe find out all theſe ſides diameter; and aii, no regard had to 

ales 1 containing Cubes (ide bee knowne. Admutte t he Cubes ſide 564. AB — 
the ſame line out to D. and vppon A 4s 4 * B the Semediameter, deſc 1be the 
Semicirele B D C,and A erette the P AC at ee were taught in the firſte 
booke concurring with the circumference in C, againe as yee were taught in the firſte Booke 
curte of from A B 3; parte. Admire n F B,uppon F erette an other Perpendiculare crofſinge 
the Ca G, dinide alſo C B im two partes in I, then open your compaſſe ro 
be length of A B. and fixinge one foote in B,with the other creſſe the circumference in E.Laſte 

of all by the ſynſte Probleme dinide A B by extreame and meane Preportiom im F, ſoas AH 
max le bis greater portion and extende right lines frem H te CfremBroCfoomEroBD, 

and from G to B. I bus baue ye the Diameters fides and axes of thoſe inſcribed bodies for C Bis 

the inſcribed Tetraedrons fide, D E the Tetracdrons Drmetiente, G B the Tetraedrons axis, 
- B I is the inſcribed Oftaedrons fide, A C the Ottaedrens Drmetiente, G N alſo Oftaedrons 
r, A H is the fide of the inſeribed Iceſacdron, and C H his Diameter, as for the Axis yco 
u Geomerricallie finde it by the ſixteemb Probleme,the comprehending Spheres Demeri- 
* ent ebeeing teren, whereof not beere to make any newe recitall, conſidering is is ſuf- 


© 


A. EF 


Theoremes of Hexaedrons inſcri- 
bed regulare Solides. 
The firſt Theoreme. 2 
— Tetraedrons fide is double in power to the c ontainiuge Cubes 
. i 
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The 2 Theoreme. 


The contayning Cube and his contained Tetraedron haue one comprehending 
ſphere, but their Axis are different, and their proportion in power triple. 


The ; Theoreme. 
The containing cubes axis is equall to his inſcribed Octaedrons ſemidiameter, 
and theit Axis in powerretaine triple proportion. 
The 4 Theoreme. 


Hexaedrons ſide diuided by extreame and meane proportion,maketh his grea- 
ter parte the Icoſaedtons fide, 
The 5 Theoreme. 


The inſcribed Icoſaedrons dimetient is in powerequall to his — cubes 

fide, and the greater portion thereof,it being divided by extreame and meane pro- 
rtion. 

The 6 Theoreme. 
The Cubes ſide being rationall, his inſcribed Icoſaedrons fide is an Apotome bea- 

ring proportion to the cubes fide,asVF' 1 4 —5 vato an vnitie. 


| The y Theoreme. 
Hexaedrons (ide is meane proportionall betweene his inſcribed Tetraedron and 


ORacdrons ſide, 
The 8 Theoreme 
The Cubes fide isequall in power to his Axis, and the conteyned Tetracdrons 


Semidiameter. 
The 9 Theoreme. 


Hexacdrons diameter to his iaſcribed Tetraedrons perpendicular, retaineth the 
proportion of; to 2, 


The 10 Theoreme. 


The comprehending cubes ſide beingrationall,his contayned Icoſaedrons fide is 
an Irrational! Binomye, beating proportion vnto the cubes ſide as VF? vniuerſalis 


$+vJd 55zt01- 
The 20 Probleme. 


Oftacdrons fide ginen, to ſearche out all 1s contained bodyer, 
ſides, Diameters and Axes. 


Odecacdron within this body may not aptly bee deſcribed, for as 
much as onely eight of his ſolide angles touche the ſuperficies of 
this body being ſituate inthe centers of Oftaedrons baſes, the other 
12 falling quit: within this body, not touching his ſuperficies on 
anye parte. But Terracdron may be inſcribed and all his ſolide an- 
" = glesplacedinthecentersof Octaedrons triangles . Likewiſe the 
eubes ſolide angles take theit place in thecentersof his baſes,onely Icoſaedron hath 
his ſituation fomwhat more ſtraunge and intricate,euery ofhis ta angles reſtinę in a 
de of Odtaedton, and divide his 12 ſides by extreame and meant proportion . Now 
to aitaine the diameters axes &c , peruſe theſe rules enſuing, 


For Tetraedyon. 


Augment Oddaedrons fide by 2,and diuide by * quotient is Tetraedrons fide, 
the 
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the ſquare thereof augmented by 3,and parted by 2,yeeldeth his Diameter, which di- 
uided by 6 declareth the axis. 

The ſquare of Oftacdrons fide multiphedby a and diuided by 3produceth thys 
Cubes Diumeters ſquare whychagiine diuided by 3, ſhewerh his ſides ſquare, halte 
the ſide 13 the Axis. - N 


For ſceſacd v. * 


Diuide the fide giuen by extreame and meane proportion, the ſquare ofthe leſſer 
parte double, and from the producte extracte the roote quadrate, ſo haue ye the in- 
{cribed Icoſiedrons fide 3 deduct one ofthoſe former founde partes ofthe g iuen fide 
fromthe other, and ſquare the difference, fot that added to the ſquare of Icoſacdrons 
ſide bringeth the ſquare of his dimetient, Nowe for the axis ye may deducte the thirt 
part of Icoſaedrons ſids ſquare tromthe ſquare oflus Semidimetiente, the roote qua- 
drate ofthe remainder is has Kathetus, 


y 
Examples of Tetracdron. 


Oct acdroms fide gruen 1,increaſed by 2,and dinided by 3 mabeth the Tetraedrons fide the 


ſquare thereof being; augmented by 3 and parted by 2,yeeldeth; VF} j is his diameter, whiche 
1 by 6 bringeth VF 3; the Ax. 1 


Ofthe Cube. 
The ſquare of Ol lacdront ſide 1 ed by 2 and diuided ly; producethᷣ j the diameters 
3 dinided by 3 qceldeth q. ; is the cubes fide prvoſe halſe becing & xv 
the axis. 


Ot Icoſaedron. 


Oftaedr gns fide 1 dinided by extreme and meane ion the greater part ir VF} -r. 
the leſſer -F this latter partes ſquare "47 # EG 45» 2 
vmmerſall thereof is Icoſaedrons fide . Againe by ſubtrattion of the partes yer ſhall finds 
the difference VN 5 —2, the ſquare thereof to the ſquare of Oftaedrons fide gi · 
nen,maketh 10, Fo. I conclude N vm, 10, — & 80 the Teoſardrons drameter, 
Finalle for the axis I dedutte - V 5 , the thirde parte of Icoſaedrons ſides ſquare, from 
I 5 the ſemidimetient of [coſaedront containing ſphere,there — 13, i 


the axis. 


Fyde a 
Tara Dames 
AN I. 


The comprehen- Syde VNA 
ding Ottaedrons Be Bauer V 7 
fide . T Axis vVF' tx 


Syde VP 11,7 ——v F 45- 
[coſauedrons 5 Diameter VN 10—sqx5 80. 
Axis VF + 


( 


Or thus without de of numbers admit A B the Otardrons fide given, thereon ( mating C 
the meduety a center) I deſcribe the ſemicircle ADB, and from CI crete the perpendicular 
CD, 
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C D,drawing lies from Dro AB, the Semi{12:115tey . 'B, 1 dinide in? coral Dirter af F 
and [, wppon 1, [ errere the perpendicular [ K,concurrine » th the circum feruce in X. ens 
= ” A 7 5 3 „ I 
E, I drawe E AM paralelets DB, cutting A D im 7M,as a as targht n the ſuſte booke u 
treatiſe : ag 176 hk, the firit probleme Id uide A B by extrexme and me ts br portia» iz F. rd 
j GH 4 oi > # 6 
therevpor [ raiſe the perpendicular F C ereſſing 4D from Ft D, Terter dent 
line, finalle I drawe the right line K B, cutting of 4 thirdeparte at II, and ils is the foure 
fully fimiſhed,containing alltheſe bodyes, des, Diameters ænd Axei:For AE is neden 
fide, K B bu Semidiamcger, I B his Axis, A M the cubes de, K B bis Semrdiamet e 21 D 
bis axes, A G [coſaedrons fide, FD bis ſemidiameter and & B bis aN 


A e. B 


Theoremes of Octaedrons in- 
ſcribed Regulare bodyes. 


T he firſt Theoreme. 


He conteining Octaedrons fide bearcth proportion to the ſide of his conteyned 


Tetracdron,as 3 to2, 
The 2 Theoreme, 
ORaedrons (ide , to his inſcribed cubes fide, beareth the proportion of YF 4 4 


vnmnroT., 
The 3 Thooreme. 


The ſide of Tetraedron,to the fide of the cube, is as 2 vnto V 2. 
The 4 Theoreme. 


Od: edrons contayning dimetient, is triple in pon er to his inſcribed Icoſaedrons 


Axis. 
Thes Theoreme. 


The containing Octaedtons diameter is tri le to the conteyned cubes fide. 
The 6 Theoreme 
The Axis of theſe three inſcribed bodyes are proportional, and the cubes Axis is 
the mceanc proportion bet eenethe other two, 
The 7 Theoreme, 


The fide of Octaedron diuided by extreame and meane proportion, th at quanti- 
tie which is double in power to the leſſer parte is equall tothe inſcribed Icoſac- 


drons (ide, | 
; Tes Theoreme. 


lcofaedrons Diameter isequallin power to the fide of the conteyning OQae- 
dron. and the difference or exceſſe of Octaedrons ſides partes being diuided inex- 


treame and mcane proportion. 
. The 


JJC reer 
= . 5 8 4: of 2 = * 4 r * — | 4 ö 7 2 1 . — 2 * 7 44 
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The 9 Theoreme. 


ORQacdrons dimetient divided by extreame and meane proportion maketh his 
lefſ-r ſegment the inſcribed Icoſaedrons fide. 


Theo Therme. 


Octaedront fide being Rationall, Icoſaedrons fide is an Apotome proportioned 
to the O ctaedrons ſide, as & vniuerſ. .. N 45 vnto an ynitie. 


The zi probleme 


[coſardron: de genen. in line or number toſet foorth all the ſides, Diame- 
an, Axes of bis contained regulare bodjer, 


3 Colacdronis a bodye of ſuch yniforme capacitie, that hee 
receiueth all the other foure regulare bodyes , whereofTe- 
traedron, the Cube, and Dodecaedron, haue their ſolide 
Rd Anglesallreſting in the centers of his baſes, & Octaedrons 
Ny angles are ſituate in the medieties or middle ſections of Ico- 
FR lacdrons oppoſite fides , and his three diameters croſſe 
$ themſelues at right angſes vpon the center of his ſpheres. 
Nou for the invention of their ſides, Diametets, and Axes, 
notethe rules enſuing. 


Of Tetraedron. 


[Dlvuide the giucn ſide by extreame and meane proportion, adioyning therevnto 

his greater partthe product ſquare, and from it ſubtract the thirde parte of the 
ſquare of the geuen ſide , the roote Quadrate of the remainder is the Tetracdrons 
containing ſpheres Diameter,and the third part of his ſquare doubled is the ſquare 
of the Tetraedrons ſide, whoſe third pou deduced fro the fourth parte of the Dia- 
meters ſquare , leaueth the ſquare of the Axis, or diuide the Dimetient by ſixe, ſo 
haue yee the Axis alſo, 


Of Ollardron, 
e ſide of Icoſaedton giuen, being parted by extreame and meane proportion, 
having his greater parte to him adioyned, yeeldeth the Octaedrons dimetient, 


whoſe ſquares medieties roote is the fide, and the third parte of his ſides ſquare a- 
bated from the ſquare of the Semidimetient,leaueth the ſquare of his Axis. 


Of Hexaedron, 


He Cubes Diameter is equall to the Diameter of Tetraedton, which found as 
before, yee ſhall diuide the ſquare thereof by 3 the Quorients rote Quadrate is 
the Cubes fide, whoſe medietie is his Axis. 


Of Dodecaedron 


Is Pumetet is cquall to the Diameter of the inſcribed cube, and his fide is the 
third part of Otzedrons Dime tient. which yee were tofore taught to find. Now 
for the Axis it behooueth you firſt to ſearch out the Semidiameter of Dodecacdrons 
containing circle, which yee are taught to doe in the fifth and tenth Problemes, the 
ſquate ofthis Semidiamerer deduRed fro the ſquare of Dodecaedrons Semidime- 


tient. leauerh the ſquare of his Axis, 
Example, 


— — 
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Example, 


Suppoſe the comprehending Icoſaedrons ſide ta his dinided by eue αt¼ A own propor 
tion naketh bu greater parte N 180-—6,which added wits th, bringeth 7189 4 6. ihe 
ſquare thereef is 216, 25920, from this dd the third payt of Ieoſtedron ue 
there remaineth 168+ F'2 $920 theroote Omnadrate dme e e ? Etr ned on 7 14 
meter the tlurd part of that ſquare I" FSV F2880,»bich donde 112 44 J11520, 
ſou V5 v. 112 +/F1 520 the T etraedrons ſide. Ne for the Axis yee muſt ſrebrra#t 371 
F parte of Tetraedrons fides ſquare from 42+v 1610, for (+ mnt 
i the fourth parte of Terraedrons dimetients ſquare there remameth 4 (+5 I C20 -N 
1290, le roete vninerſall thereof us the Axis. Or divide VN 1.168 D $920 b16, erer 
commeth / N v.47 20e Axis alſo aprecing with the former operat toi, *+ by ed I 
of the former T rimonye to 4 Binomye yee ſball perceine . Thi: example might ſuffice conFde- 
ring the other rules ave 4s entdent and eaſie to bee prathiſed us this, for more pu Ee 
the rable folowing where yee ſhall finde the number of all the /id: „ Diamtters and Aves of thele 
inſcribed bodyes ready ſupputate pwbich may ſerue your tin ne «(cell ſur better gan ding of 
the rules, at alſo for examination and triall of yony operations, 


Icoſaedrons inſcribed Regular ſolides ſidcs. 


\ Syde VF wantyF ng 10 
[coſnedrons | Tetraedrons 15 vVF v.198+v J'25 929 
4 VN. lo Aru NN 20 
F 25920 
8 | _ Side F'va08+y 56480 
The pre aedrons I Damn VF'v-16+V F592 
4 foes Axts,yF v.184v F188 
3 de Syde VN w. 36 N 2880 
Hexaedrons I Diameter v F'v.168+v 25920 
Axu v Fvrgty F i180 
Iceſaedront 9 
Axis VN v. Syde Fw. 24+v F320 
424+v F120 | dodecardrons < Diameter VN u. 18 + F* 25929 
4 Aru, VN v. ISV F643 ++ Fo d. S N 30044 


Geametricalhy without aide of Arithmeticall Calculation, yee all thus ſearches the qu antt- 
tie of emery ſide, Diameter ar Axis. Admit AB the containing Icoſaedrons ſide, this lime I di- 
wide by extreame and meane proportion in y, ande xtending forth: A B, I mary A C equal to 
A; andypon C B as a Diameter I deſcribe the ſem circle GFB, whoſe center s D. then ope- 
ning ney Comgpaſſe to AB and fixing one foate in B with the other I drawe the Arke A Oer 
ſug the Semicrrcle in G, from thence letting fall the Perpendicular GH from HB I ont of the 
thirdpart I BN. and I C I dinide in three equal partes with the pointer at QO. Now1-9on © D 
OI. Icreare Perpendiculars,cr ofſing the circumference of the ſemicirclein & FN K and from 
C [extendcordesro R FNP, noting the interſettions of C K,aud Q R,P,O with LN : [parte 
alſo L Nin halfe as S, an CR at T this done I raiſe a Pqrpendicular agains vpon C mating 
CE equal to AB the ſe ginen, and drawing aright linefrom Eto B, I marke bicinterſe-tion 
made by FD with the letter V finally from C let fall «perpendicular right line to l B eraſing tt 
in x thus cutting of from EX + CB their thirdparts at MS A erecting vpon the pe- en i. 
cular M :, & driding the Cards C «is: halfe at 8 ee Herten this figure the true fe» 


. 

1 

1 
, 
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and quantities of enery ide, Diameter, or Axis of all ſuch Regular Solides 4s are within that 
Icoſacdrom m hoſe ſide us giuen ,comprehended. 


E 


(FALK 


C TNA D H „ 


A B The comprehending Tcoſaedrons fide geen 1 
E B The comprehending Icoſ. Diameter / N 14+V Ft 
S K The comprehending Icoſaedrons Axis, VN v. A + Ls 
CP Terraedrons fide, N v. A + FL 
CK Tetraedrons Diameter. N v. IAV 
a SN Tetraedrons Axis, TN. r NN 
Te CR Hexardronefule /d o: 
regulare Se. CK Herardrons Dimetient,y/F'v.1 TLF 13 
Ales li CT Heraedrons Avis VF v. rg 
CF Oftaedrons fide N v. AVN Lo 
CB Oftaedrons Dimetient, N 
| CT Oftaedrons Axis NY -N 
CM Dodecaedrons fide V +1 | 
CK Dodecaedrons Diameter NN N 


VE Dodecardrons Axio / NV NUN. D Frere 


Theoremes of Icoſaedrons 
inſcribed bodyes. 


The firſt Theoreme. 
THe containing Icoſaedrons Dimetient is in power equall with his (ide and the 
Diameter of his inſcribed Octaedton. 
The ſecond Theoreme. 
The inſcribed Otacdrons dimetient, is in power equall to the Dimetient of the 
contained Cube, and the Diameter of 1oſacdeon $contained circle, 
T he third Tbeoreme. 
Octaedtons Dimetient, (diuided by extreame and meane proportion) his grea- 
ter ſegment is the comprehending Icoſaedtons ſide. 
The fourth Theoreme. 
Icoſaedrons Dimetient in power is equall with the diameter of his containing 
cu cle, and the dimet ient of his contained cube. 1 
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The 5 Theoreme. 
Tetraedrons ſide, is double ia power to the fide of the contained cube. 


The 6 Theoreme. 
Tetracdrons Diameter, is triple in power to the in ſetib: d Cubes ſide. 


The 7 Theoreme. 


Dodecaedronsinfcribed fide is the third parte of ſuch a line as divided by ex- 
a—_—_ = meane proportion maketh his greater parte the conta yning Icoſae- 
drons ſide. 


The $8 T heoreme. il 
OHzedrons Diameter retaineth the ſame proportion to the fie of Dodecac- 
cron that the Diameter of Tctraedron doth in power to the ſide of the Cube, 
Tle Theorgme. 


Icoſaedrons Diameter retaineth the ſame proportion to the Dimetient of Ota- 
dron, that the fide of Icoſacdron beareth to the Semidiamerer of that circle, where- 
on Icoſaedton is framed, 


Thetenth Theoreme. 
Icoſaedrons Axis is triple in power to the Axis of the contayned Cube 


The 22 Probleme. 


T he ſide of any Dhdecaedron inen,both Arithmeticallye and Geome- 
ö tricalh to ſearche out t , Diametert and ax of all the 
regulare bodies therein deſcribed, 


lowing 


' | Of Ttrraedron 


[vide the fide e uen by the firſt probleme into exrreame and meane proportion, 

and tothe whole fide adioyne his greater part, the ſquare of the reſulting quan- 
tirie tripled makeththe Tetracdrons Dimetients ſquare , which augmented by 2 
and divided by 3 bringeth the ſquare of Terracdrons fide , which diuided by :4 
yeeldeth in the Quotient the ſquate of Tertraedrons Axis: extract the rootes Qua- 
dtate of theſe ſquates, ſo haue ye« the deſired lines. 


of 
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Of Hexaedrov. 


Tuide Tetraedrons ſides ſquare by 2, ſo haue yee the ſquare of the Cubes fide, 
which augmented by 3 ſheweth the Diameters ſquare, and that diuided by ia pro- 
duceth the axis ſquare, extracte the Zenzike rootes ot theſe numbers, ſo haue ye the 


lines. 
Of Oftaedror. 


Doqdecaedron- fide giuen added to the fide of Hexaedron late founde, maketh the 
Diameter of Octaedron, the roote the quadrate of his ſquares medietie is the 
ſide, and the roote quadrate of the Dimetients twelfth part is the axis. 


Of Iceſaedron. 


He ſide of Dodecaedron beeing giuen, firſte ſearche the Diameter ot his contai- 
ning Cyrcle by the fyfth and tenthe Problemes, and deducte the ſquare thereof 
from the 2 ofthe Cubes Dimetiente founde as is before declared, the roote 
quadrate of the remaine is the Icoſaedrons Dimetiente: Nowe for his fide yee ſhall 
adde the es of the Cubes ſide and Dodecaedrons ſides togeather, the roote v- 
niuerſall of the producte yee ſhall reſerue for a Diuiſor, then multiplye Icohedrons 
Dimetiente by Dodecadrons ſide, and the producte diuide by your reſerued Diu- 
ſor, the quotiente is the Icoſaedrons fide, the Square of this ſide Deducte from tri- 
ple the Square of Icoſaedrons Scmidimetiente, and fro the thyrde parte of the re- 
maynder extracte the Zenzike roote, for that is the "ve ys exe Axis. 
Becauſe theſe rules ofthem ſelues are app iraunt inough, I ſhall onely adioyne an 
le for the laſt.witha table contayninge the numbers reidy calculate of all the 
reſt, which ſhall ſupplie the place of examples for the other, 


An example of Icoſaedron. 


L 


The Dodecardrons fide ginen 20 dinided by extreame and meane proportion maheth hy? 
greaterpartes/F —— added unto 20% VF 500410 , the ſquare thereof triple4 
#5 1800+4/ F1800000,ſo is the ſquare of the Cubes dimet rent and from it dedutinge 850+ 
vF'r2$000 Dodecacdrons haßt containing circles diameter: ſquare,there will rem ume 1000 
+v F'968000,the roote ate vninerſall thereof is the diameter of the contained [col ge- 
dron,which mnltiphied by the dodecardr ons ſide .400000+4/F1 5 48800000 & 
and that dinided by /F*'v.1000+v F200000 ( for ſo mmeh ariſeth for a diu ſor by addiri- 
on of the Cubes ſides ſquare to the ſquare of Dodecaedron: fide) there will reſulte of that diniſi- 
e. 280 2000 fe much is the contained Icoſaedoons fide, whoſe ſquare deduited 
fro triple the ſquare of Icoſardrons ſemidiamrter . LESS? whoſe thyrd partes 
roote inv 2332 + $120 22* o mmch is the contained Tcoſacdrons axis, and that da- 
bledſheweth the quantitie of his contained ſpheres dimetient. 


oO WES 20 1 

zz eee. 

Tetraedrons rg, r 
it's 5 ,6oo+vF20000 

The inſcribed eee eee 

Hexardron (Ar 5.3 1250 
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The containing The included ( Sd Q* v, 7004+v/F*450000 
Dodecaed) ans | Otaedrons 7 Dia neter N n 8οονοẽðHↄ— 
10. Aru VI v, 64+ 2500 


The internal}. CS 2.280+vF'7 2000 
| Ieoſaedrons TCC 
0 Aru v Fv.1563z+v 24500 


For the Geometric.ull ſcarching out of all theſe lines , bebolde the figmre leni genere 
A B ts the Dodecaedrons fide gen, B C ſuch a line as bring dimided 1210 extreame and meane 
proport ior makerh his greater parte equall to B A, and therefore the inſcribed Cuber de 
A C is the inſcribed Oltaedrors diameter , and A FC a Serucircle deſcribed theres 
on, the centre bering E, DCir equalto AB, and perpendicnliare % AC . 1 D 
the diameterof Dodecuedron, the cam ayned Cube, and I ct rat dron, A G D a Semicirele deſ- 
eribed v pon his medietie the centre V. BG 11 an arke deſcribed vpon the centre D,G His a per- 
pendiculare ler fall on A D. H Run the fifibpart of HD,K I an other perpe ndiculare ereared 
on that point cutting the Semicirele in I A I 11 the Diameter of the mſ*ribed Icoſaedron , and 
AVI a Semicircle thereon deſcribed, BL equallto Al. L a parallele ro DC falling perpen- 
dicnlarly upon A C extended to ld. AV is equall to LH, ut is the contained Tcoſaedrons ide, 
VX aperpendiculare from} to A I,XT is a thirds parte of AX, TZ a ealareto A I. 
curting the Semicircls at Z ZI isibe contained Icoſaedrons inſcribed ſpheres Diameter, W 1 
bis Medietie is the Iceſacdrom axis, AQ is a thirdepavte of A D, OP a perpendicularevyon 
AD,P D theinſcribed Tetraedrons fide, P A the Cubes ſide OR aparalleleto DC, RC the 
Diameter ofthe Inſcribed Oftaedrons cant ayning circle, S hit middle point, ES Oftaedrons 
Aru, EF aperpendiculare ereared on the diameter, AC cutting his Semicircles circumference 
in F. AF Ottaedrons fide, T W is the ſemidiamerer of [coſaedrons contayning circle, TN the 
Semidiameter of Dodecardron; c ng circle, O P the ſemidimetient of Tetraedrons baſe, 
and D O the circles ſemidiameter that contayneth the Cubes ſquare. Thus haus ye in one figwe 
ſides diameters,and axes both of the containing Dodecaedron,and his inſcribed Terrae- 


allthe 
dron,Oftaedron, He racdron, and 1, coſaedron,with the ſemudiameters alſo of the circles inuire- 
mung their baſes but leaſt the intricate croſſing and concurring of lines and arbes might breede 

confuſion to ſuch as haus not beene trained in geometricall demonitration,l ſhall adioyne a table 
comin ng the des axes and diameter: both circulare and ſpherall of e uery body particularlie 
by ſelfe,e alſo exattl with number; and Algebraicall charetters the containing Do- 
decaderons ſide admitted an vnitie wherein the chil fuel Arithmetrician ſhall finde matter abus- 
dance to exerciſe or delight bumſelf. 
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(Syde AB, 1 
The compre- \| Baſis line Dia onall, Fp1 2 4+vF'L BC. 
lending Do- Containing 7 Schr Nu. 4e; — AD. 
decnedrons Baſis contaming circles Seid ern 


Aru, VN vm. N NAT. 


7 [Syde VF wm. De. : 
Diameter V vm Fe 
Tetrae- 4 Baſis greater ſemid. / N v. l. e OP. 


| drow Aru, VN UNNI, 
Perpendiculart  Foni. zo 


Syd, Fro 14+vV FP 3s. AF. 
Otae- Diameter N uni 4vF'#4, AC. 
drons | Baſrgreater ſemid. Wen * Fr RS. 
1 Aru, VN v r 


drons in- 

Syde N L44/FL AP, 

Tribedre Hexae- Diamerer / N vm. 4 7.77 13 - of 

gels | drons Baſs Diagonal, N en. 3 

Containing circles Semid N FAS D 9. 
| [(Aru 8 ve. A'. NO. 


S vr L+v T2, 

Dimenent /F*v.2 7 541 
Iceſar - Baſircont cirt et ſemid N. Dru. 
drons Axis VN A24vV EVI. 

The Circles 8 Iceſcu framed, 


0 Fu. 2 da 


Theoremes of . 


inſcribed regulare Solides. 


The firſt Theoreme. 


T Err2edrons inſcribed fides ſquare ioyned to the Cubes ſides ſquare maketh the 
Diametets ſquare of Hexaedron, all being deſcribed within one Dode. aedron. 
Thet Theoreme. 
Tetraedrons Gdc is double in power to the Cubes fide, and equall to his line Di- 
agonall. 
The 3 Theoreme, 


Dodecaedrons diameter is equall in power to the dimetient of ORaedron and 
Dodecaedrons fide, 


The 4 Theoreme 
Icoſaedrons dimetient is equal in power to his owne fide, and ſuch an other line 


alſo(as b ing by extr-ame and meane p A diuided)maketh his greater part 
equall to Icoſacdrons ſide. 


The 
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The 5 Theoreme. 
A line equall in power to Dodecaedronand his inſcribed Cubes fide , hath ſuch 
proportion to Icolaedrons Diameter, as Dedecacdrons fide, hath to the ſide ot his 
contaynedlcoſacdron, 
The 6 Theoreme. 


OAaedrons diameter divided by extreame and meane proporti keth hi 
greater parte the Cubes ſide, ind his leſſer the fide cf Dod * e maketh his 


The 7 Theoreme, 


Hexaedtons ſides ſquare is equall to the ſquare of Dodecaedrons ſide, and a 
riot angled Parallelogramme contained of the Cubes fide, and Dodecaedron⸗ 


ſide. 
ies Theoreme. 


Octaedrons Diameter ſquace is equa lto tte ſquare of Tetraedrons fide, and a 
right angled Parallelogtamme contayued of Dodecaedrons fide and his inſcribed 


Cubes ſide. 
The g Theoreme. 


= 0 
Octaedrons Diameter being by extreame and meane proportion divided the ex- 
ceſſe ot difference of theſe partes ſquares deducted frothe ſquare of the Diameter, 
leaueth the ſquare of the inſcribed Tetracdrons fide, 


The 10 Theoreme. 


Hexaedrons Diameter is equall in power to Dodceacdrons Baſis contayning cir- 
cl.s Diameter of the inſcribed Icoſaedron. 

p The 1 1 Theoreme. 

The exceſſe of Dodecaedrons baſis contayning circles Diameters ſquare aboue 
the iquate of his hne Diag nall. added vn o his contained Spheres Diameter,crea- 
teth the i quatre of his inſcribed Terraedrons (ide. 

The 12 Theoreme. 

Dodecaedrons dimetient is equail in power with theſe three lires, the greater 
D:amerer of his ne baſis, the Diameter ot Ic oſacedrons contained ſphere, and the 
gicater diameter of Icotacdrons baſis, 


The 1 3 Theoreme. 


Oe irons dimetient ter aineth the ſame proportion to the Diameter of his ba- 
fis,that Dodecacdrous diameter doth to the ſide of his inſcribed Tetraedion. 


The t 4 Theoreme. 


Ocaedrons containing circles Diameter retayneth the ſame proportion to his 
contayned ſpheres Dimetient , that Tetracdrong fide dooth to the ſide of the 


Cube. 
The 15 Neem. 


Dodecaedrons fide being rationa!l,the fide of his contained Icoſaedron ĩs an ir- 
rationall Binomic of the z order, bearing proportion to the contayning dodecae- 
drons ſide, as v 3; + to au vnitie. 


£1 The16 Theoreme. 
Octzedrous diameter, to the ſide of Icoſaedron, is proportioned in power, 28 
rol, 
i The 17 Theoreme. 


ORaedrons Diameter beareth ſuch proportion to the dimetient of Icoſacdron. 
23a Corde Pemtagonalldoothto a Corde * of the ſame circle, _ 
2 K 


| 148 A Mathematicall diſcourſe 


The 20 Theoreme. 


A line in power equall to the ſides of Dodecaedron and the, Cube tothe Diamo- 
ter ot Icoſaedron,retayneth ſuch proportion as the leſſe ſegment of Dodecaedrom 
baſis perpendiculare (diuided in extreame and meane proportion)doth to the leſſe 
Semidiamcter of the lame baſis. 


The u I heoreme. 


Icoſaedrons ſide holdeth the ſame proportion to Octaedrons dimetient, that the 
Semidiameter of Dodecaedrons contay ned circle dooth to the Perpendiculare of 


has baic P 
The 22 Theoreme. 


Tfany line be diuided in extreame and meane proportion, and from the whole yee 
abarc the medietie of the greater parte, the remaine being by extreame and meane 
proportion againe duuded,the leiſer ſegment of this laſt duuded line, to the medie- 
tie rſt abated, xetaineth ſuch proportion as Dodecaedrons ſide, to the fide ot his in- 
ſcribed Icoſaedron. 


Tbe 23 Theoreme, 


If Icoſaedrons fide doubled be diuided in extreame and meane Proportion, and 
to the greater parte the Icoſaedrons fide adioyned, the whole line thereof reſulting, 
i the Diameter ot the inſcribed O ctaedron. 


The 24 Theoreme, 


The contayned Icoſaedrons ſemidiumeter to the leſſe demidimetient ofthe com- 
rchendin2 Dodecaedrons baſe,retaincth ſuch proportion as Dodecaedrons baſis 
© Diagonall to the ſide. 


The 25 Theoreme. 


Icoſaedrons inſcribed diameter to the dimetient of Dodecaedrons contayning 
circle,bc-rcth ſuch proportion, is the medietie of Dodecaedrons baſis Diagonall,ts 
the greater portion of his ſide by extreame and meane Proportion diuided. 


The zz probleme 


The fide, Diameter or Axis of am regulare bodye knowne, to ſearche out all 
thoſe fee named line s in anyregulare bodye that ſhall include 
or circumſcribe that proponed Sol:de. 


Lthough this queſtion ofcircumſcribing bodyes might bee diuided 
into Chapters, and in euery one as many — rules, precepts, 
and Theoremes tauęlit, as was in the former ot bodyes inſcribed, yet 
for breuitie fake, I thunke b-© to remit the more ample handling 
hercofto tlie ingenious ſtudent , who comparing the rules, and well 

. Ber waying the Theoremes alreadie given, ſt all eaſily applye them to 
ti is purpoſe, and inuent many moe perhaps of greater facilitic and no leſſe certain- 
tic: and int! is Ch-pit-r Ixill onely open one way, leauinga large field for others to 
inuent and ex-rciſe themſelues in at pleaſure. It ſhall therefore be requiſite when 
the ſi de, Diameter or Axis of ny regulare body is proponed, to conſider by the fiſte 
Probleme laſt paſt, what bodies may conteyne or circumſertb: the ſame, and reſor- 
ting 
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tin to their pzcuhar Chapters, ſearche out the numbers appr. priate to the conoye 
nuig and conteyned Solides ſides, Axes and Diameters,whchtound by three quan- 
tities knowne,vſing the rule ofproportion, yee may readily linde the tourth ; as by 
the Lx. uuple il all more plunely appeare. : 


Example. 


"*- Suppoſe the fide of 1 Tetraedron — 10, for the ſides, Diametcrs and Axis. Irepaire c 
tothe ig Probleme, where I finde the conteyning cubes fide being 1 the comeinel Tetracds 1's 
fide VN 2. ſaying therefore by the rule of proportion N 2 ,the conteined Tetraedrons file 
forne! beret cfare in the 19 Probleme, giueth 1 for bis comteining cube s file hat yrelleth 10 the 
fide g inen your fourth proportional number will be / 5 o, be comaiminyg Cubes fideo. L 
weſc mike 22 P rebleme,l finde the conteining Dedecacdrons ſide being „ the Contained 7 
tracdron fide / v. 3 +v F 5 angmenting there fore 10,the fide gruen by Tetraedrons (fs in 
thor Probleme founde, and diuidimg by VF vai. g + 5 , your Quotient wil le V 62 4 
VF 12 4. fo much conclude the of, 4 Dodecaedron that ſhall Conteyne oy Comp? ebend 15 
Tetraedron,whoſe fide is 10. In li manner may yee ſearche out the other ſides , Diameter, 
and Ares of al the comprehending bodyes, n bereof | leaxe ro giue any farther examples ,the(c 
two being ſufficient to the ingemons to proceede with lhe order un the reſt. 


Burt for ſuchas not contented with one kinde of working will delight themſelt s 
inthe diuerſitie ofrules and kindes of calculation, I haue thought good to adiovne 
theſe Theoremes enſuing, which well wayed and compired wh ſuch as are already 

aſt,ſhall yeeld matter bound intly for the inuention of many mo concluſions and 
fi ange operations, than hicherto hath beene vſed or publiſhed by any, 


Theoremes of theſe bodies mutually circum- 


ſcribed and conferred with the ir inſcribe 
regular bodyes. 


T he firit Theoreme. 


T Erracdron may be conteynedor circumſcribed ofall the other foure regulire ho- 
dies, nd his fide being r:t1onall, his containing Octaedrons ſide is alſo tationall. 
proportioned therevnto, as 3 to 2. 
The 2 Theoreme. 


Tetraedrous comprehending cubes (ide is equall to the dunetient ofthis inſcribed 
OQuedron. 


The 3 Theoreme. 
Tetraedrons conteyning Oftacdrons ſide to the ſide of his inſcribed Oftaedron 
B triple. 
The 4 Theoreme. 


Tetraedrons fide being rational, his encomp i ſſ ing Icoſaedrons fide is an Apo- 
tome, and triple to Tetra:drons inſcribed 97 ſide. | 


The 5 Theoreme. 


Tetraecrons ſide being rationall,his circumſc ribing Dodecacdrons fide is an A- 


pPotome ofthe 6 order, proportioned to the ſide as VF* vni. V' vnto an 
vnity. | 


The 
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The 6 Theoreme. 


Hexaedron hath onely 3 circumſcribing regular bodies, for no Tetraedron may be 
ſo placed about a cube but that his ſuperficies (hall either cut or not touche ſome of 
the Hexacdrons angles. - 

| The y Theoreme. © 

Hexacdronsconteyning Octaedrons fide is triple to his contayned Octaedrons 
fide,and to the Hexaedrons fide it beareth ſuch proportion, as Tetracdrovs dia- 
meter to his containing circles Semidimetient, 

The 8 Theoreme . 


H-xacdrons ſide being rationall,his comprehending Icoſacdrons ſide. is an ĩtrati · 
onali Minor, proportioned to the cubes ſide, as VF v. 313 VN on vnto i, 
The Theoreme. 
Hexacdrons fide being rationall, bis comprehending Dodecaedrons fide is an 
Apotome of the lixt order proportione4 to the ſide as VN r- Sto an vnity. 


The 1 0 Theoreme. 
Hexaedrons Dimetient is meane proportionall berweene his fide and the Dime- 
tient of his contayning Octaedron. . 
The 11 Theoreme. 


OQaedron may be comprehended of all the other regular bodyes, and his ſide is 
the medictic othis cocompaſſing Tetraedrons ſide, 


The ia Theorem, 
Octaedrons externall cubes ſide ĩs equall to his diameter, and double in power 
to his ſide. 
The 1 3 Theoreme. 


ORaedrons fide being rationall, his including lcoſsedrons fide is an Aporome of 
the 6 order, hauing proportion to ORaedrons fide, as VF yawerl. 3 —+/ 5 vo- 


to 1. 
Tie 14 Theoreme. 
ORaedrons file bring rationall, his environing Dodecaedrons fideis an 4 


* 


me, proporuoned to the Octaedrons ſi de, as VF vni. y- VNA vato i, | 


The 15 Theoreme. 
Octredrons comprehending Dodecaedrons fide is equall to his contayned Ico- 
ſac dtons fide. 
The 16 Theoreme, 


lIcoſaecron may be comprehended perfectly of all the other regulare ſolides, and 
his containing I etraedrons fide is trip le to el fide of his — Tetraedron. 


| They I heoreme. 


Ieoſacdrons fide being rational, his comprehending cubes ſide is a Binomye,and 
the Icoſaedrons diametet in — cockem bothe, e eg 


The 18 Theoreme, 


Icoſacdrons fide rationalf his encompaſſing Octaedrous fide isa Binomye, and e- 
quail to the medietie of his externall Tetra $ fide. 


Teig Theoreme, 


Icoſaedrons ſide ra · jonall. his comprehending dodecredrons fe is an irrational 
Apotome, beating proportion to the ſide as V vue: —vV F281 £vnto i, 


The 
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The 20 Theoreme, 


Icoſaedrons comprehending cubes ſide is double in power to his com prelended 
Octaedtons ſide. 
The 21 Theoreme. 


Dodecaedron can perſectly be comprehended of no regulare bodie ſaue opel 
of leoſaedton. hoſe ſide reteyneth ſuch proportion to * fide of Dod — 
as V voi.tz z— Viol vnto an vntiſie. ; 


The 22 Theoreme, 


Dodecaedron and Icoſaedron hauing equall ſides, the cubes ſide that containeth 

Icoſacdron is equall to the cubes ſide cor:teyned of Dodecaedton. 
The 13 Theoreme. 

Dodecaccron and Ofaedron having equall and rational ſides, the fide of Of a- 
edrons comprehending leoſae ron is an Apotome of the lame order that Dode- 
caedrons 1n{eribed Ieitacdrous ſide is a Binomye, and their names or componing 
quantuies c qual. | 

The 24 7 beoreme, 


Dodecaedron and the cube having equall ſides, whether they be rariona! ot ſurd, 


the Dodecaerrons omeyning [coſaedrons ſide is triple to the cubes comptehen- 


ding Dodecacdtons fide, 
' The 25 Theoreme, 


Dodecaedrons and Tetraedron having equal ſides, whether they be rationall or 
itrationall, the Dodecacdrons conteyning Icofaedrons fide to the Tertracdrons 
comprehending Dodecaedrons ſide, tetayneth ſuch proportion, as Tetracdons di- 
ametet dooth to the leſſe Semidiameter of his baſis. 


The 24 Probleme. 


The /de, Diameter, Avis, or altitude, of any regular both , or any ſemid:- 
amcter, perpendicular or line Diagonal of therr baſe gruen, to 
ſeurche out the content Superficial and Solide, not on 
hy of that body hut aſſo of any other regular ſo- 
Ade that Vall inſcribe or Cont une that 


body or any of bus ſÞheves. 
: ME Orreſolution of this probleme I might preſcribe tules innu · 
N me table of moſt ſtraunge nd initicate operation , ſuch is 
2 (ehe varietic of proportions bet eene theſe bod ies ſides . di- 


= 


„ 
— 


veriente, Axes. and other their ſupet fic all and ſolide lines, 
18 £20: hat if I ſhould ſer foorth for euetye peculiar queſtion that 
F] F.-Y night heerein be proponed , but the tenth parte of ſuch pre- 
CAL Y epts as offer themſe lues vpon onſidetation of theſe ſolides 
eres, proportions ard nature. this onely Chapter ſheuld 
ov e to an huge treatiſe But to conclude it in ſhorteſt forme and feweſt wordes, 

the u heli varietic may be ted uced to theſe principa'l points, w hat maner line is pro- 
poned or eiuen and what content or capa«1t e is demaunded . If the ine giuen be 
none of the bodies ſides, but ſome Diameter Axis. perpendiculure or other line be- 
fore named vee have in the 6 probleme and thoſe other foure that immediatlie 


enſue, the pioportion of all ſuch lines tothe ſolides ſices in Rationalland _ all 
numbers 
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nauinbets exprelled, ſo that by conuerſion ol the roportions there found, vſing the 
rule ot proportion. as hath beene partlye betore dec lared ,and hall in tlus Chapiter 
by ex :mplc be ſomewhat more plamely ſhewed, yee may finde out the — — 
dent fide of that ſolide, whoſe Diameter, Ax or other line is giuen. 

Then itit be the content ſuperficuall or ſolide ot the ſame body that is required, ye 
{all retorte tothe 10 probleme ind the other toure tollowmg,where ye ſhal finde in 
the cotreſpondente Chapiter by the fide rofore knowne,the meanes how to ſearche 
lus torenamed contentes. 

But ifthoſe contentes be not demaunded of the ſune body, they are eyther ofbo- 
dies inſcrihed or circumſcribed, and that eithet ot the proponedregulare ſolide, or 
ſome of his ſpheres, for bodies deſcribed wit! in lus ſpheres, it behoueth ye firſi by tha 
fide known to learne the Diameter ofthat Sphere, and then repaire vnto the ſixtenth 

Probleme, where ye ſhall be taught to finde all the inſcribed Solides ſides, but if ir 
bee an inſcribed body of your proponed Solide, then haue yee preceptes for 
the inuention of hys ſyde in the eyghteenthe Probleme, or ſome other ot the 
toure unmediatelye infuinge , Likewiſe if n bee the contente of a circumſcri- 
binge bodye that is required, that body doth cither circumſcribe ſome Sphere, and 
then haue yee Preceptes in the ſeuenteenth Probleme for the invention ofhis ſide, 
or elſe it containeth tho Solide,whoſe fide is knoten, and then may ye by the rules 
giuen in the laſt Probleme ſearch out his ſide, ind the ſide ot euery Solide fo tounde 
(reſorting to the + — ninth and tenth Problemes ye ſhall there in 
his anſwerable Chapiter, receiue rules for the inuention of his capacitie ſuperficiall 
and Solide, or elſe workefor euery ſeuerall body according to the rules enſuing, 


Rules for the content Superficiall and Solids 
of the fine Regular bodies. 
For Tetraedron., 
gment the ſquare ot the ſide founde by/F> 3 , and the Cube ofthe ſide by V 


V 
A firſt producte is the Superfic ies, the ſeconde is the Solide concent or Te- 
traedron. 


For Oftaedron 


Vltiplie the ſides ſquare by vii and the ſides cube hy V, ſo haue yee two 
M productes equall to the two contentes Solide and Superfic iall of Octaedron. 


For He xacdron. 


He ſquare of the fide augmented by 6, giueth his Superfic ies, xluchaugmented 
T. — — bid. K "7 


For Icoſaedron. 


INcreaſe the ſides . ſquare by y, the roote Zenzike ofthe producte is the Su* 
perficies, annd the eofthe ſide augmented by VN v.22 þ F 5 344 yeedethe 
the e raſsitude. ? 

Fer Dodecaedron 


M Viriplie the ſids ſquare by VN v. 225 v. 40 oo, ſo haue ye the ſuperficies,or aug 
ment the ſides Cube by VN v. SuS, the producte is the craſsitude. 
For more plainneſſe I ſhall adioyne v. queſtions and examples of theſe princ ipall 
varietyes, whereunto all other peculiar queſtions may be referred. Th 
E © 
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Ihe fyrſt queſtion. 


I bane a Dodecaedron whoſe c ding ſobcref 
diameter I know to be ſiue, I demand his ca- 
pacitie ſuperficiall and ſolide. 


Onſidering the Dumetient of this ſolide is knowne vmo mee, I te- 
| paire yntothe tenth probleme here I finde the Dodecaedrons fide 
being io the comprehending Spheres Diameter VF. 4430 , 

+ "I n2500,comerting therefore the limits or bounds of this proportion 
Is thus SF'v.q450++/ F n25oo geueth 10,wh-tvecldethg, working 

by the rule ot proportion, yee ſhall finde the fourti: proportionall 
numbery/F* 10-4 —vF'2 ,fo much is the ſide of the proponed Dodecaedron, [1 
which knowne Ireſort tothe fifteenth Probleme, there am I willed to ſeurche our 9 
the Semidi: meter and line Dizgonall of is baſis, and the Axis or Scmidimetient of 
dus inſcribed ſphere his Axis is v. z 347 bis containing e ire les Sem idi- 
metient /F'v.44.—vF* 3 53,Þis baſis line Di gonall is VN & , ſo that by multi- 
plication and diuiſion oftheſe numbers according to the Precepts there giuen, I 
finde the Dodecaedrons ſuperficies V v. 781234 —v 1220703 4 and his cr ſlitude 
F vn 18Ro824+v FT 654097 3921 Nas 329), In like manner if ye aus- 
ment 124—4/F 86 3$the ſquare of tie Dodecaedrons tounde fide, in 225 +vF* 
40500.Orvs N, 470950222h2v FB477IOG tt e- 25 14 being 
the Cube otthe ſame ſide, in N v. c +vF'v.861 Er · tor ſo are ye tought to doe by 
the rule ofthis Chapiter, the firſt Product will bee the Dodecaedrons ſuperficicr, 
and the Ia ſt his Cralnude, dy agreing with your former oper tions. 


The 2 Queſtion, 


A Cnbe tv proponed, n heſt Diameter is the Zenxilę roote of 108. 
I would knewe the Superficiall and ſolide contents of 
ſach a TetraedFon a3 this Cubes comtarned 
ſphere ſBould cirrumeribe. 


L uſethe Diameter ofthis Cube is giuen, I reſort to the ſixteenth 
probleme, by the rules there preſcribed, I finde the Axis 3, which 
doubled maketh6, the Diameter of this Cubes contained ſphere, un 
conſidering the Tetracdron,whoſe capacitie is required nuiſt be en- 

29 ed of this ſphere, I ſearch out againe by the Came Clupiter 
— dh ſpheres inſcribed Tetraedrons ſide, finding it the Zenzikeroote 
of24 yee may alſo thereby learne the Axis and containing Circles Senudiameter, 
and ſo conſequently the capacities of this Trrraedron, whereof — haue examples 
in the elcuenth Probleme: Or by the firſt rule ofthis Probleme it ye augment 24 the 
ſquare of Tetraedrons ſide by / ⁊, there riſeth VF? 1728 for lus Supcrfic ies, and 
by multiplication of VN 13824 the Cube of this inſc ribed Tetraedrons fide by 
Mu, there amounteth V 192, ſo muche conclude the Tetraedrons Craſ- 


fitudes 
> 4a The 


Lis 
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— 


The third queſtion 


I demannd ihe Superficiall and Solide capacitie of « Dodecaedrer, 
circumſcribung ſuch an Oftaedr ons containing ſphere, as 
hath for bus ſide this Irrational Maier / & v. 
20+ ð 387 f. 


— — Y the ci2th Probleme I finde this Octaedrons comprehendi 
28 7 j ſpheres B denn Nu. 400 the medietie wo being 

F vniu. 10+ is the Axis of the Dodecaedron, whoſe con- 
tents are required, which knowne by the rules of the ſeuenteenth 
Probleme, I finde the ſide / v. oo. F'23 4256,andby extraction 
2x ofthis irrationall numbers roote, it appeareth 4, whoſe ſquare aug- 
mented by the roote Zenzike vniuerſall ot ag 540500 produceth / v. 57600 
+4/ F'26542 080000 much is the Dodecaedrons ſuperfic ies. Likewiſe by multipli- 
cation of vniu. +4 FL: -nthe Cube of. 4. there ariſeth VNV. EAV 
2 for the crafſitude ofthis Dodecaedron. 


T he fourth queſtion, 


There is a Dodecaedron , whoſe ſide is this Irrational Apotome /d 
v.1120—y F'115 2000, my deſire us to knowe his inſcribed 
Tcoſacdrons ſuperficies and Craſſitude. 


ve Oraſmuchas this Icoſaedron whoſe contents are required, is 
JT deſcribed within the Dodecaedron, whoſe fide is knowne, I 
J ſearch out by the fules giuen in the xxii. Chapiter, the ſide of 
hs contained Icoſaedron. Or with more ſpeede yee may thus 
£ worke, ſay ing a containing Dodecaedrons ſide — an vni- 
Ae, geueth for the ſide of lus contained Icoſacdron V v. » 2 

SY r . er, what ſhall VF uminerſals 11200-—v/F*1152000,b 
WAS multiplication of theſe latter numbers yee ſhall produce 8 
N v. 284—vF 518400 , which yee ſhall finde { by extracti- 
on of the yniverſall Zenzike roote )8 , the fide thus founde , yee may ſearche 
out his contents by the fifteenth Probleme, or by the fourth rule tofore preſcri- 
bed thus,T augment 64. by v/F* 75 there amountethy/F* 307200 the inſcribed Ico- 
ſaedrons ſuperficies. Or increaſe g12 the fide cubically nuiltiplyed by /F*vniu,2 1? 
+/F'5 * amounteth / vniu. 63755 $+vF' 3728270222223 the deſired 

e 


Cr. ſlitu de. 
The fyfth Queſtion, 


An Icoſardron is offered hoſe baſis contayning Circles Semmideneetient in this 


ſurde Bima Font. 1 4, 14+ F2044 the Superficies and crafſi- 
tude of bis — — required. 


Onfidering and rar mmerer of this Icoſaedrons baſis is giuen , I repare to 
the 9 Probleme, wherein I receaue rules for the inuention of the comprehen- 
ding Dodecacdrons ſide, or more particularly to ſet foorth the hole operation, 
Iam 


i 2 8 

5 = * x2, 
e 
„ . 
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* 1* 


opere io, lam reterre dtothe gProbleme, where! perc eau bytheg Theoreme. 
that the { 0 447t Ott 15 know ne veinidiam rertripled in eth. the gausrecthelco— 
laedions lice tt augimint ti crefore the giuen Dinomyes ſquare bez there grtſeth 
445+ 5 the toote Zenmike vniuerſall thereof is the Icofuedrons Gale, And 
for his contayaing Dodecacdrons ſide, I worke by the precepts of the 1 {} hene. 
ſaying : v A v. 28 0 4 »'729000 giueth 20. hat veeldeth VV ovri 4 45 ++ 7 
your {ourth Proportional! number will be $,Or thus by the fifrecnth Ihe. reme of 
the 22 Probleme: Diuble F vn 444 + by VYL+HV PS, fowill he 
Quotient be $ abo, and that ($8 the comprehending Dodecaecrons fide. Nowe for 
his contents Solide and Superficiall. Itepare ta rhe fifteenth Problem, where lem 
referred to the 10 probleme, and working by the pre eptethete given, I fiade the 
Dodeczedrons baſis line Diagonal VF'v 5644 Neis haf areater Semiliames 


P — AC 946 . . — ” , 5460696 R : X 

ter N Vi zT IL his Axis Vo vn 49+v rd: ttißletſe Semidsme- 
8 — 1 11 <--4& , . v E pt 2 

teris N vi. 23844 N the line Diagonall increaled by mee 

2400+vN' 2200c00,thet. multiplyed togither cteate this ſurde rote 4 
> 4 "+ «£ Y = » 25 9 

+ F* 53084160000 +v 265420800000 +4 Y*g555rg88000 , re tins herwecne 

the Zenzike rootes of 1745904, and 1745905. being very nighe1z2.2 252. fo much 


is the defired contente Superficiall . Againe by multiplication te eniuetl. 


96 +F 5120 the Line Diagonall in «I' vnmerſ. 22 ren there amonn- 
teth a yniuecrl, 4096 +v y 5242880 Ni 8874175 - . which incre- (od bu 
ni. 40 IPL, theAxisproduceth VN'vni 16: 840+v neee 
Ve, and this multiplyed by 5, createth VF' vn, 0500 4804/4) 
$9192013049000 the contayned Doe. acdrons content Solide The! ko j brous ''t 
to paſſe by the laſt rules, for 64the Dodecaedrons ſides ſquare augmentes by v3}, 
vni. 225+» F'40500.maketh / F*v,g92 160g +/F* 679477242000 the Supetficies 
and 512 the Cube of 8 multiplyedin VF ni. ag IP iz )createrth VP vmucr, 
7500430+v/ 59190018048000 the Solide capa itie of a Dodecrcdron deſcribed 
within the Icolaedron, whole fide was giuen exactly agreeing with the ſormer cal- 


culauons. 


A 
T heoremes of the Superficial! and Solid: quantities of theſe regulare 
bothes conferred by mut inſcription and Cr cums 
ſcription 4 id rite . 


Of Tetraedron 


The firſt Theareme. 


tracdrons Supetficies is double to the Soperficies of his iuſctibed Octae- 
dron. 


The 2 Theoreme. 


Tetraedrons Superficies to the Superficies of his contayning Cube beareth pto- 
portion, as to Vd 3, 
The 3 Theoremnee. 
Tetraedrons circumſcribing Cubes content ſuperficiall, to the content ſuperfi- 


cial of his contayned Octaedron, rerayneth ſuch proportion as the ſame Oar» 
dronsſuperficies dootn to the ſquare of his (ide. 


X 2 T he 
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Tbe 4 Theoreme, 


Terraedronsincompaſſing Octaedtons ſuperficies conta yneth the Superficiesof 
his inſctibed Octaedrons g times. 
The 5 Theoreme, 
One baſe of Tetraedrons containing Icoſaedron, ĩs equall ynto g of his inſcribed 
Icoſaedrons Triangulare baſes. 


The 6 Theoreme. | 
— to his conta yned Octaedron retaineth ſuch proportion as their 
ides. 

The 7 Theoreme, 


Terraedrons contayning Octaedron to the Cube deſcribed without the ſame 
Tetraedron, retayneth ſuch proportion as the perpendiculare of the conayung 
Octaedrons baſis to the leſſe ſemidiameter of the Tetracdrons baſe. 


The 8 Theoreme. 


' Tetraedrons circumſcribing Octaedron containeth his inſcribed Odtaedron 27 
times. 
The g 7 heoreme, 
Tettaedrons contayning Cube holdeth the ſame proportion to Tetraedrons in- 
ſcribed Octzedron, chat the Cubes Diame tet dooth to the Octaedtons Axis, 
The io Theoreme. 


Tettaedtons comprehending Icoſaedron, contayneth his inſcribed Icoſaedton 
$7 umes. 


Of Hexaedron 


4 The 11 Theoreme. 


Exacdrons ſuperficiestothe ſuperficies of his inſcribed Tetraedron, holdeth 
luch preportion as Tetraedrons dimetient doth to the Cubes ide, 
The 1 2 Theoreme. 

Hexaedrons Superficial content to the content Superficial of his inſcribed 
O3a-dren, retayacththe proportion of the Cubes Diameter to Octaedrons Se- 
midimetien:. 

They Theoreme. 
Hex ac drons contayning Oftaedrons contente ſuperficiall hath ſuche Pro 
on to the Superficiall quantitie of his inſcribed Tetraedron, as the Oftaedrons 
contayned Spheres Dimetientes ſquare to the greater Semidiameters ſquare of Te- 


traedtons baſe, 
The 14 Theoreme. 


Hexaedrons comprehending Octaedrons ſuperficies contayneth his iaſcribed 
ORacd:ons Superficies9 times. 
| The 15 Theoreme. 

The proportion of Hexaedrons comprehending Dodecaedrons ſuperficies , to 
the duperficies of hisiaſcribed Icoſacdrongis compounded oſ double, the pcoporti- 
on betwecne a Corde Trigonall and a Corde Pent+gonall of one Circle, adioyned 
tothe propoctionofthe Pentagonall,Diagonail to the ſame Corde Trigonall. — 


2 
— » & 
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The 16 Theoreme. 


Hexaedrons ſolide capacitieto his inſcribed Tetraedron, beareth ſuch propor ti - 
on as the Hexacdrons comprehending ſpheres Semidimetient dooth vnto the le- 


tracdrons Axis, 
The17 Theoreme. 


Hexaedron to his contayned Octaedton, retaineth the Proportion of h Diame- 
tet to the Ofacdrons Axis* 
The 18 Theoreme. 


Hexaedrons comprehending Octaedtonto his contayned Tetraedron, beateth 
the proportion of 27 vnto 3. 


The 19 Theoreme. 
Hexacdrons externall Octaedron contayneth his internall Odtaedron 27 
times, 
The ꝛ0 Theoreme. 


Hexacdrons comprehending Dodecacdrons ſolide capacitie to the contente 
ſolide of his inſcribed Icoſaedron, retayneth the ſame Proportion that the line Dia- 
gonall of the Dodecaedtons Baſis deth vnte that parte of his ſide x hete vnto the 


whole ſide is proportioned as the ſquate of a Corde Trigonall to the ſquare of a 
Corde Pentagonall. 


Of Octaedron 


The 21 Theoreme. 
OC, taedrons baſe doubled, is equall vntog of his contayned Tettaedtons trian« 
gular baſes, 
The 22 Theoreme. 


ORaedrons ſupetficies to the content ſuperficiall of his inſcribed Cube, beareth 
ſuch proportion as the Octaedrons axis to the Cubes ſides third parr. 


The 23 Theoreme. . 


- Oftacdrons circumſcribed Tetraedrons ſuperficies contayneththe Superficies 
ef his inſcribed Tettaedton times. 


The 24 Theoreme. 


Octaedrons comprehending Cubes Diagonall lines ſquate is triple to the ſuper- 
ficies of his — Cube. | b q P ape 


The 25 Theoreme. 


ORacdrons externall Tetraedrons ſuperficies to the ſuperficiall quantitie ofhis 
internall Cube, is proportioned, as & 27 vnto an vnitie. 


The 26 Theoreme. 
Octaedron is proportioned to his inſcribed Tetraedtos, as ĩ3 f ynto 1, 
The 27 Theore ne. 


2 to his inſcribed Cube tetayneth double the Proportion of gheyr 
ides. 


The 28 Theoreme. 


oa ons external Tetraedron to hisinternall Tetracdron,retainerh trip ethe 
proportion of their {ices that is 27 vnto i. 


The 
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The 29 T hrorerze. 

OQacdrons citcumſcribing Cube to his inſcribed Cube, retayneth double 
the proportion of the comprehending Cubes Diameter to the internall Cubes 
ſide. 

The zo Theoreme. 

ORaedrons comprehending Dodecaedron to his included Icoſaedron, bea- 
reth ſuch Proportionas the Square of a Corde Trigona!l dooth tothe greater parte 
of a Pentagonall Cordes ſquare (of one Circle ) diuided by extteame and megne 
Propotuon. 


Of Icoſaedron 


The 31 Theoreme. 


I Coſaedrons comprehending TetraedronsSuperficies contayneth the Superficics 
of his internall Tettaedton 9 times. 


The 3 2 Theoreme. 
Icoſaedrons contayning Hexaedrons Superficies tothe ſupetficies of his contai- 
tayned Octaedron is proportioned as the Cubes Diameter to his Axis. 
The zj Theoreme. | 
Ieoſaedrons circumſcribing Oftaedrons ſuperficies to the ſuperficies cfhis inter- 
nall Cube, beareth ſuch proportion as 9 vntoVF'12. | 
The 3 4 Theoreme. 
Icoſaedrons comprehending Tetraedrons ſuperficies is double to the ſupetſicies 
of his com prehendin g Octacdron, 
The 35 Theoreme. 


A. 
Icoſaedrons comprehending Octaedrons ſuperficies hath the ſame proportion 
to his inſcribed Tetraedrons ſuperficies that Octaedrons leſſet Spheres Dime- 
tientes Square hath to the Square of the greater Semidiameterof Tetraedrons 


baſe. 
The 36Theoreme, 


Icoſaedrons comprehending Tettaedton contaynetly his incloſed Tetraedron 


times, 
The zy Theoreme. 
Icoſaedrons contayned Tetraedron is a third parte of his contayned Cube, 
5 The 38 Theoreme. 
Tcoſaedrons incompaſſitg Tetraedronto his incloſed Cube, holdeth the pro pot- 
tionof their Diameters ſquares. 1211 
The 39 Theoreme. 
Icaſaedrons externall Hexaedroncontayneth his internall Octaedrons 6 times. 
| The 40 Theoreme, 


The proportion of Icoſaedrons ſolide capacity to his coprehended Dodecsedron, 
is equall to the proportion of the Icoſaedrons Semidiametet to the Dodecacdrons 
| Axis 
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Axis,-ndrii- dis. ren. c(ot 4 Pent gon II Diagon Is proportion to „s rde Tri- 
gonall otone tete ume carcle deducted irom the proportion ot thite Soh \cs Di = 
meters ioyned together. 


Of Dodecactiron 


The 4' Theoreme. 


— of Dodecnedrons ſuperficies to his inſeribed Icoſuedrons Su- 
perfic ies, is compounded ofthe proportion ot Dodecaedrons baſis Pentagonall 
Diagonall, to the Corde Trigonall ot his contaymng Circle, andthe proportion 
of Dodecaedrons greater Spheres Semidiameter tO lus inſe ribed Icola:drons 
Axis. 

T he 42 Theoreme. 


If fromthe proportion of Dodecaedrons externall Icoſaedrons greater Spheres 
Semidiameter to 005 are Axis, yee deduct the proportion between the Do- 
decaedrons Pentagon ill baſis Diagonall and his contayning circles Corde Trigo- 
nall,there remaineththe proportion oftheir contents ſuperticiall, 


The 43 Theorem. 


The Superficies of Dodecaedrons contayning Icoſaedron te the Superſic ies of 
his contayned Icoſaedron, retayneth quadruple the proportion of Dodecaedrons 
comprehending ſpheres Semidiumeter to his Axis. 


The 44 Theoreme. 


Dodecacdrons contayned Cubes Superficies and fide, and his contayned Tetra- 
edrons Superficiesand Diameter, are rec pypcally proportionall, that is ro ſiye, the 


Cubes ies retayneth the ſame proportion to the Tetraedrons Superticics 
that the Tetraedrom Diameter doth to the Cubes ſide. 
The 45 Theoreme. 


. Dodecacdrons contayned Icoſaedron and Octaedron haue equall Superficiall 
quantitics. 
| The 46 Theoreme. | 
The proportion of Dodecaedron to his inſcribed Icoſaedron is equall to the 
nof Dodecaedrons greater Spheres Semidiameter to — Axis, 
and the proportion of Dodecaedrons baſis Diagonall line to the inſcribed Ico- 
faedrons ſide, | 
The 47 Theoreme, 

The proportion betweene Dodecaedron and his comprehending Icoſaedron, is 
— of the proportion betweene Icoſaedrons containing ſpheres Dimetient 
an 


odecaedrons internall Spheres Diameter, added to the proportion betweene 
Icoſaedrons ſide, nd Dodecaedrons baſis line Diagonal. 


'The 48 Theoreme, 


Dodecaedrons inſcribed Icoſaedron to his inſcribed Oftaedron , retayneth 
ſuch proportion, as Icoſaedrons Axis doubled to the Diameter of Octiedrons 
contayned Sphere. 


The 
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The 49 Theoreme. 


Do lſecac dtons comprehended Tetraedton to his internall Hexacdron, beareth 
the proporuon of Tetracdrons contayned ſpheres dimetient to the Cubes com- 
prehending ſpheres Diameter. 


The go Theortme. 


Dodecaedrons comprehending Icoſaedron to his contayned Icoſaedron hol- 
2eth ſixefolde the proportion of his contayning and contained ſpheres Diamerers. 


The 25probleme 


A Metamorphoſis or wanſformation of the fine re- 
gnlare bodjes. 


© Itherto haue I onely intreated of the five regulare bodyes, 
Theorically and practically opening ſundrie means to ſearch 
out the proportion and quantities of their ſides, Diameters, 
MN Axes, Perpendiculares,altitudes.aud contents both ſupet fi- 
Wa! ciall and Solide, and that not onely in theſe ſolides conſide- 
ere by themſelues, but alſo conferred with other, aſu eli by 
Ie 45 inſcription as circumſcription, both of the mſe lues and their 
= UE 3 ſpheres : ſo as I ſuppoſe hardely any queſtion may be pro- 
poned concerning theſe bodyes , w hich by the former pro- 
blemes or Theoremes may not bee reſolued. Yet beforel finiſſe this Tr atiſe I 
thought good to adioyne one Chapter of the tranitormation of theſe Solides into 
ſuch bodyes(as though they may not be termed regulare, for that Euclide hath de- 
monſtrate onely five and no moe poſſiblye to be found or imagined ) yet haue they 
ſuch yniforme compoſition and conuenience with theſe ſolides, that they ate not 
onely enuironed with equilater and equiangle Superficies as they be buralſo haue 
al: their ſides <quall,and one comprehending ſphere exaGly and at once touching 
allthe it ſolide angles, they arealſo —— of the regulare bodyes and onely here- 
in different, that whereas the regulare ſolides be invironed with one kind of plaines 
and receive one internall ſphere, and ſo conſequentlye one Axis. tranſ· 
formed bodyes are incompaſſed with ſencrall kinde of plaines, and haue ſeuerall 
Axes and contained ſpheres, of which their diverſitie ariſeth manifold mo ftraung, 
rare.and different kinds of proportions, than may in —_ large volume (I will aot 
ſaye be demonſtrate, but onely by Theoremes)be declared, Tranſ ormed 
ſo'ydes I call them, both to auoide the forging of new names, which I ſhould be in- 
forced to vſe for diſtinction ſake, and alſo bicauſe —— to be created by tho 
vniforme ſection of the regulare bodies, and may by addition of certaine proporti- 
onall equall Pyramides, be reduced to the regulare ſolides, and are in ſundrye pro- 
portions and proptieties ſo agrecable and reſemblante to thoſe regulare Solides, 
w hoſe names they beare,that they ſeeme onely to loſe the ferme, and yet ſtill to re- 
taine the nature ofthem. I meane not heere in ſo ample manner as the noueltie of 
the matter requireth to intreate of them, but onely by Diffinitions and Theoremes 
open ſo much as may be ſufficienttoexplane the compoſition, forme, nature, and 
proportion of theſe, and alſo give light to the ingenious infinitely to proceed for in- 
vention of the like, whoſe vſe and appliance may be manifolde to concluſiona no 


leſſe ltraunge than neceſſarie: but thereof in due place for the nature of — 
ir = 


* of GeometricallSolides, = 


5 peruſe theit ſeuerall Diffinitions and Theoremes immediatly 
enſuing, 


OfTetraedrontranſformed. 


4 The firſt Diffinition. 


T tranſformed , is a Solide inc ampaſſed with foure equal! Equilater Trian- 
gles , and foure equall Equiangle Playnes Hexagonall , bawing equall fides with the 
Triangles. | 


| 


The firit Theoreme. 


Solide hath id equal! ſides, 36 plaine Angles, and 12 ſolide Angles, andmay 
be circumſcribed of a ſphere as exactly as any of the forenamed regulare bodies: 
the right line drawnefrom this Spherescenterto one of the ſolide Angles I call the 
nantrened Tetracdrons Semidiameter. 

The 2 Theoreme. 


This Solide alſo receiveth two intrinſical Spheres , the leſſer touching all the 
centers of his Hexagonall playnes,the greater touching the centersof the Trigonal 
Playnes, and making circulare ſections concentricall with the Hexagonall bales, 
the Se midiametets of chefe Spheres Icall the Solides Axes. 


The 1 Theoreme. 


Within this Solide may Otaedron be deſcribed, and his ſixe Angles hall reſt in 
the medieties ofchoſe his ſides that ate peculiare tothe Hexagonall plaines and not 
common both to the Hexagonall and Trigonall baſes. 


The 4 T heoreme, 


Within this Solide may two Tetracdrons of different quantitie be deſcribed,the 
hauing his Solide angles reſting in the centers ofthe Trigonal playnes,and 
the leſſer hath his angles fituate inthe Hexagonall baſes centers, 
The 5 Theoreme. 
Teoſacdron may within this tranſfigured Tetracdron bee deſcribed, having his 
* Solide 


> 
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folide Aneſes placed in the Hexagonal! playnes, and foure of his Trigonal baſes 
concentrical,vith thoſe Hexagonal bates whereinthey arc ſituate. 
The 6 T heereme, 
ThisSolides ſcmidiameteris equall in powerto the Semidiameter ofhis Tan- 
gulare plaines containing circle,and his greater Axis, 
The 7 Theomeme. 


The Square of this Solides ſides deducted from the ſquare ofhis Semidiameter, 
leauech the ſquare of his lefſ? axis. 


The 8 Theoreme. 


The ſquares of the Axes deducted one from an other, the Zenzike roote of the 
remayneis the Semidiameter of che Hexagonall baſis c.n:ertricall circle to ore 
mentioned in the ſecond Theoreme, 


Jeg Theoreme. 
The altitude of this tranſformed ſolide is equall to his Axes bothe joyned 


together, and beareth proportion to his ſide , as foure vnto the roote Zenzike 
of fixe. 
* The 10 Theoreme. 
This Solide Semidiameter beareth to his ſide the proportion of Vit 


8. 
* The 11 Theoreme. 
The greater Axis to the leſſet is proportioned as 5 ynto 3. 
The 12 Theoreme. 


The medictie ofthis Solides altitude is equall tothe Semidiameter of the con- 
centricall circle made in the Hexagonal baſes by the peripheric ofthe Solide: grea- 


ter internall ſphere. 71. ry 1 


The leſſe ſemidiameters of this Sol des Hexagonal and Trigonal baſes are pro- 
portioned one to an other,as the ſquares of their greater Semidiameters. 


The 14 Theoreme 
The greater Diameter ofthis Solides Hexagonall baſis, to the greater Dimetient 
of bis Trigonall baſezis in power triple, 9 
The T5 Theoreme. 


The ſide ofthis Solide is equall to the fide of his leſſer inſcribed Tetraedron, 
and to his greater internall Tetraedrons fide, itretayncth ſuche proportion as 
3 to 5. 

The 16 Theoreme. 

This Solides inſcribed Octaedrons fide is triple to the medietie of his contayning 

tranſſigured T etracdrons fde, | 
Je The 17 Theoreme. 

The fide of this Solides inſcribed Oftaedron(being by extreame and meane pro- 
portion divided) the leſſer ſegments ſquate is halfethe ſquare of the inſcribed Ico- 
ſaedtons ſide. 

The 
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Tes Theorems. 


The ſuperficies of this tranſſotmed Tetraedron is equal! to bothe the Super- 
cies of an Oftzecron and Icolacedron, having equali ſides with this hee i- 
ncd together, ; 

The 6 Theoreme. * 


This Solides Craſſitude is equall vorotwo Pyramides, whereof che one hath for 
his baſe a Triangle whoſe ſide is double to the fide of this Solide, and hs Axis equal 
to the greater Axis of this body, the other is an Hexagonal byrimis: whoſe bale is 
anequiangle Hexagonum, bauing his fide double to the fide of this ſolide, and hs 
altitude equall to this tranſformed Tetracdrons leſſet Axis. 

. The 20 Theoreme. 

This tranſfigured ſolide may be reſolued imo 223 equall ſettaedrons, euerye of 
them of equall ſides vnto this Figure , and all royned together make his exadte 
Craſltude, which is propartioncd to the Cube of his fide, as 23 to the Quadrate 
toote of 72. 


Of the transfygured 


Cube. - 
The ſecond Diffinitian, 


A Tranſformed Cube ts a Figure Geometrical ennironedwith 6 Equangle O. gen ac8 
8 Equlater Triangular plaines or baſe imm boſe ſides are all equal. 


The 21 Theoreme. 


This figure bath 36equall ſides; 72 plaine Angles, and 24 Solide Angles, it may 
be incompaſſcdof aſphere, ex:Rly touching with his concaue periphenie euet of 
their ſolide angles, and the ſemidimetient of that comprehending Sphercis called 
alſo this Solides Semidimetient. | 

The 22 Theoreme. 


hie tranſfgured bodyeis alfo cat able of two imternall ſpheres, the leſſe tou - 


ching onely the centersof the Octogonall playnes, the greater bothe touching or- 
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a 


teich his convex citcumfeten e the Triangulare baſes centers, and alſac ut- 
ung tune payne Ofagonall deicniuing therein. oaceorricall cicculare ſections, the 
Scluryun. ticn.s of tele iphores ate tue Axis of the Solide. 
The 23 Therme 
W:t.-jnthis Solide may a Tettaedton be deſcribed, whoſe Angles ſhall reſt in the 


ceutcis of the Irigenall baics. 


The 14 Theorem, 
Odeon may alſo heercin bee placed, his angles reſting in the centers of the 
Ocovgouall piayacs. % 
The 15 T heoreme, 


Hexacdron may l\kewiſc be inſcribed by drawing ſtraight lines conioyning all 
the Ir gonall baics centers, 
The 26 Theoreme. 
This tranſformed Figure teceyuech alſo Icoſaedron, whoſe 12 Solide An- 
gl-s are placed ia his 6 Otagovall Baſes , euetye of chem receyuing two of his 
Angles, 


The 27 Theorems. 


Dodecaedron may not enactly be within this figure deſcribed , for 12 ofhis An- 
gles being ſituate in the 6 Octagonall baſes , druiding their leſſe Semidiameters by 
extreame ani meane proportion, the other 8 A will not touche his 
but teſt preciſely in the greater Axes of this Solide, directlye vnder the centers 
the > Trigonalplaynes, vaiformly and proportionally cutting euery of theſe fore- 
named greater Azes. 


The 18 Theoreme. 


The fide of this tranſFigured body is triple in power to the greater Semidiamerer 
ofhis Triangulare baſe, and to the leſſe Semidiametient of chat baſe it is propotti- 


oncd a$1 vuto V 57 | 


The 29 Theoreme. 


The fide of this tranſfotmed body being rationa!l, the greater Semidiameterof 
his Otogonali bales is an Irrationall Maior , bearing proportion to the Solles (ide, 
15 F vn, 1+v Fg vnto an vate. 


The 30 Theereme. 

This Solides fide beeing Rationall, his ORogonall baſes leſſe Semidimetiente is 
an Ircationall Binomye, recayning ſuch proportion to the fide, ns / vniuer. 4 
+> * co 1. | 

; Sh] The 31 Theme. 

This ſolide fide being Ration / Il. his greater Axis is an lrrationall Biaomye 
portioned to the — i — an ynitic, P's 

| The $3 Theorene, 


The leſſe Axis of this Figure is equall to the lefle Se midimetient of his Ode 
gonall 
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pena!) Baſis ,and retayneth vnto his ſide the proportion cf ' to an y* 
nitie. 


The 3 3 Theoreme. 


This tranſſormec Figures fide being Rationall, his 3 ſpheres Di- 
metient is au Irrational Maior , proportioned to the fide, as F vniver 7. + F* 
33to0 1, 

The 3 4 Theoreme. 


This Solides contayned Tetractirons fide is proportioned to the greater Axis,a8 


vVF $coan vnitie. 
n 7he 35 Theoreme. 


The ſide of the inſcribed Tetracdrem is double io powerto the fide of the inſcri- 
bed Cube. 
The 36 Theoreme. 


This tranffigured Cubes leſſe altitude is double in power to the fide of his in- 
ſcribed Odtaedron. 
The zy Theoreme, 


The ORogonall baſes leſſe Diameter divided by excreame and meane propor- 
tion,maketh his greater ſegment, the inſcribed Icoſaedrons ſide. 


The 38 Theoreme, 


The fide of this tranſſormed Solide, becing by extreame and means Proport!- 
en divided , if to the leſſe portion yee adioyne 2 line in power double, that 
v hole linethercofreſulting, is the fide of the tofore mentioned inſcribed Dodec a- 
edron. 


The 39 Theoreme. 


The Cube of thetranſfigured Solide: O nall baſes leſſer Diameter, hath a 
— exceeding the tuperficial content of all this Solides Octogonal baſes, by 
a ſuperficies proportionateto the ſuperficial quantitie of his Trigonall baſes, as the 
Dimetient to his ſide, | 


The 40 Theoreme, 

The Cube whoſe fide is equall to the leſſe altitude of the tranſfigured Hera? 
dron, exceedeth in Solide wm this tranfformed F by the Solide con- 
tent ofan Octaedton deſcribed v pon the ſame fide — Hexse- 
dron. 


Of Octaedron tranſſormed. 
The 3 Diffinition. 


Tranſſigured Ollaedron is a Grometricall Figure inc ompaſſed with 14 baſes , wheres 
are equall Equuangle Hexagonall pany other 6 are equal! ſquares, 


; The 
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> 


T be 41 Theoreme. 

A tranſformed Odtaedron hath 36 equall ſides , 72 playne Angles, and 24 
Solide Angles, and maye bee incloſed with a contayning Sphere exactly rouchiog 
allhis Angles. 

The 41T heoreme. 

This Solile alſo teceyueth two Internall Spheres, the one onely touching all the 
Hexagonal Baſcs centers, the other both touching all the centers of the Squares 
and a lo with his peripherie cutting the Hexagonall playnes , dclineating in them. 
concentric all circles, the ſemidiametets of thele ſpheres ate called che Axeg. 

Tbe 43 Theoreme. &4f 

Within this Sg/ide may Tetracdron bee deſcribed , and his Angles ſituate inthe 
centers of the Hexagonall baſis. 

The 44 Theoreme. 

This Figure allo receyueth the Cube, with his 8 ſolide Angles teſident in the d 

centers of his Hexagonall playnes, | „ 8 


by | | "The 45 Theoreme. US ves Ih MEE 
The inſcribed Octaedrons 6 ſolide Angles reſt in the S centers of theQuadrate 
plaines, — 
The 46 Theoreme, 


GT his fo! des inſctibed Icoſaedron hath all his Angles ſituate in tho ſe his T2 ſides 
_ are peculiare to the Hexagenall baſes, not participating withthe Quadrate 
Plaines. . 's | . + f 

The 4.7 Theoreme. 
This ſolides fide is equal) to the greater ſemidiameter of his Hexagonall baſis, 
and double in poxertothe 2 — Quaerate — 
The greatet dimetient of the Hexsgoridl aſis, is equal in power to his leſſe Dia- 
meter and ſides | 
ng et" on e 
4 ines : VAT an — : N 8 
The leſſe Diameter of the Hexagonal Baſis, is triple in pow e to his leſſe Diame- 
ter of the Quadrate baſis. A 


— 


The 
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Tbe 50 Theoreme, 
The greater Axis ofthis Solide, is double in power to his ſide. 
TbegI Theoreme 
This Solides Semidimetiente, is equall in power to his leſſe Axis, and 


fide: 
The 52 Theoreme. 


The Semidimetient ofthe concentricall circle, is equall to the oretter 8 midi 


meter oft! equadratep| ines, and the {quire thereof ac ded to the ſquare of the Leue 
Axis pi oduceth the ſqu re o the greater. 


The 5 5 Theoreme. 


The inſcribed Tetraedrons fide is double to the fide of this traaſfeured So- 


lide. 
The 54 Theoreme. 
Ihe ſide ot the inſcribed Cube, is meane proportion ll betweene the fide oſthe 
in'cribcd Tetracdron,and the fide ofthis Solide. 
The 55 Theoreme. 
The Diameter of this body is tuefolde in power greater than tlic fide oi ſe ri- 
bed Cube. 


The 56 Theoreme 
This Solides inſcribed Oftredrons ſide. is equall to the ſide of h is inſc rihed Te- 
traedron, and double in power to the inſcribed Cubes ſide, or tie greater Axis, lis 


cquall. 


The 37 Therreme. 
If the greater Diameter of this tr-n{formed Figures quadrate baſes bee dinided 
by cxtreame and mea ne proportion, triple the leſſe parte is the ine tibed Icofa 
drons ſide. 


ul 
My 
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— 


© 
— 


. 
+ SAS 6c 


The 58 Theoreme. 


The fide of an Ofticdron tranſformed beeing rationall, the righte line that 
matcheth in power his Superfic ies, is an Irrictionall called of Fuclide, Peters ra ju 
enale 5 mediale, proportioned to tlie ſquare of the ſide, $ Fou. 4 43 2+8 ynta 
anvaitic, 

The 59 Theoreme. 


This tranſſigured Octaedron maye intellectually bee diuided into 48 Pyro- 
mides riſing tro the Superficics , and concurring with their toppes of vertices 
in the center of this Solide, whereot 8 are Hexagonall, and 6 Tetragorall, ac- 
cording to the Bales trom whence they alc ende , and the Her gon ij] i T Int. 
des ioyned together, are Triple to the Solide capacitic of the Tetragonall Dy- 
r:midcs. 
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The 60 Theoreme. 


Octaedron tranſſormed to the Cube ofhis ſide retayneththe Proportion, of 
28 vnto an vnitie, and may be reſolued into 24 equall Octacdrons , hauimg cuerye of 
their ſides equall to tlus tranſformed Figure, 


Of 
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Ofche transfygured Icoſaedron. 


The fourth Difinition, 


Coſaedron tranſſigured , is a Solide bodye incomp :ſſed with 32 Equiangle and Equilater 
baſes, whereof 10 are Hexagonall,and the other 12 Pentagonall pla ines. 


The 61 Theoreme, 


This tranſformed figure hath go equi ſides, io plaine Angles , and 60 Soli des, 
one comprehending ſphere inuironeth all his Angles,and the Semidiameter of that 


ſphere,is the Semidimetient ofthis ſolide. 
| The 62 Theoreme. 

This Solide alſoconceiueth two internall ſpheres, the one onely touching all the 
Hexagonall baſes centers, the other both touching all the centers of the Pentago- 
nall baſes, and alſo cutting the plaines Hexagonall,deliniating in chem concentri- 
cal circles,the ſpheres ſemidimetients are this Solides Axes, 

. | The 63 Theoreme, 

Within this body may Tetraedron bee deſcribed, and his Angles ſituate in 4.0f 
the Hexagonal baſcs centers. 

Te 64 Theoreme. 

This ſolides inſcribed Cube hath his ſolide Angles alſo placed in the centernof 
his Hexzgonal plaines, 

The 65 Theoreme 


Icoſaedron tranſhigured,receiueth an internal Odtaedron, v hoſe ſolide angles teſt 
in the medieties of 6 ſuch ſides of his Hexagonall baſes, as communicate not with 
his Pentagonal plaines, but are ſituate Paralel, Perpendiculate, and oppoſite one to 


to an other. 
The 66 Theoreme 


Icoſaedron may alſo herein be inſcribed,his ia ſolide Angles reſident in the Cen- 
ters of his ia Pentagonall baſes, 
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The 67 Theoreme. 
Dodecacdron may alſo perfeRly be deſ ribed within this Soldie all hi Solice 
Angles being placed in the centers of all the Hexagonal bates 
The 68 Theoreme. 


The fide of this tranformed figure being Rationall. his Semidiameter is an Itta- 
tional Maior,proportionateto his ſide, as VF'v.3 $+v'6 35 toan witic, 


The 69 Theoreme. 


The greater ſemidimetient ofthe Hexagonal baſes, is equal to the fide of il is 
—— — to the greater Semidiameter of the Pentagonal plaincs , ir 


proportion #31 vatovF'v AL Hir 
The 70 Theoreme. 


The leſſe Semidimetients of theſe Pentagonal and Hexagonal bales , are pro- 
portionate,as VF'v.z + F z vato an voitie. 


The 71 Theoreme. 
This tranſfigured ſolides fide beivg Rational, his greater Axis is a Binomye pro- 
pertionedto the ſide, as VF'v.334+v Neo an vnitie. 
The yt Theoreme. 
The fide ofthis Solide being Ration?! , his leſſer Axis is alſo a Bizomye , and :o 
the fide proportionate a84/F'v.*4+v n vnto an vnitie. 
The 73 Theoreme. 


The Axis in powererxceedeth the leſſer, by the Semidimetient of the con- 
centrical cir le, which retaineth the ſame proportion to the ſide of this tranifor- 
med Solide that N V- dooth vnto an ynitie an it is the greater part 
of this Solides Pentagonall baies Semidiameter, diuided by extreame and meane 


On. | 
The 74 Theoreme, 
Thistranſformed — Tetraedrons ſide, is double in power to the 
fide of the inſcribed Cube, and to the fide ofthis Solide, it beateth the proportion of 
v.7+vF 45-vato I. 
* | The 75 Theorems. 


The fide of Octaedron deſcribed within a tranſformed Icolaedron. whoſe ſi cis 
Rational, ſhall be a Bisomye proportional to the Rational ſide, as / vniuerſ. 6 


: 1. 
mn The 76 Theoreme. 


This tranſformed figures fide being Rationall, his inſcribed Iſacdrons ſide is an 
Irrationall Bino mye. retaining ſuch proportionto this tranſiogmed Solides fide 25 
triple his greater altitude to the Diameter of his comprehending Icoſacdtou, c hat 


u Nd ta vntie. 


The 77 Tbecreme. | 


The fide of a Dodecaedron deſcribed within this tranſſigured Icoſaedron, bring 
divided by extreame and meane proportion,maketh his greater patt this tanto - 
med ſolides ſide, and is proportioned therevnto,as VN. L vnto an vaitie- 


2 The 
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The 78 Theoreme, 

The ſuperficies ofthis tranſſotmed Icoſaedron, ic equalto the Superficial capaci- 
ties of one Dodecaedron, and g Icoſaedrons, hauing their ſides all equallto the fide 
ot this tranſſormed Figure, 

The 79 Theoreme. 


The ſuperſicies ofa tranſſigured Icoſaedron, is equill to the Superficial capaci- 
tie ota Dodecaedron and an Octaedron of equal ſides to this Solide, and the ſuper- 
ficics of ſucha tranſformed Tetraedron, as hach a fade equall to bothe the ſides of 
thoſe two bodyes ioyned together. 

The 80 Theoreme. 


A — ag Icoſaedron may be reſolued into 1 2 Pentagonal and 20 Hexavo- 
nal Pyramides, concurring with their toppes or verticesall inthe centers of this 
tranſformed body, and their baſes the Pentagvnal and Hexagonal Equiangle ſuper- 
ficies tofote mentioned in the difhnition ofthis Solide. The 12 Pentagonal Pyra- 
mides Craſſitude, to a Dodecaedron created vpon this Tranſtigured Solides fide, is 

roportioned,as his greater Axis, to that line,whoſe greater Segment is this Penta- 
gonal baſis leſſe Semidimetient. And the Craſſitude ofthe other 20 Hexagonal Py- 
ramides, is ; of this tranſſigured Solides containing Icoſaedron. 


Of Dodecaedron tranſformed. 


The fift Diffinition. 


7 Dodec aedron 15 a maſſic or Solide Figure, ended 
Ananda feat — _ N 


1 be zi Theorewe. 
Atraaſſigured Dodecaedron hathgo equal fides,t$o plaine and 60 So- 
lide Angles,comprehended ofone ſphere, with his — — all 
thoſe Angle, hoſe demidimetient is the Semidiameter ofthis tranſformed Soli 
The: Theorem. | 
This tranſformed figure hath two internal Spheres, the greater with his conuex 
ſuperficics touching all the Trigonal baſes centers, and cutii ng the baſes or plaines 
Deca- 


j 
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Decagonal,delcribing ia them concentrical cire les, the leſſe ſphere onely toucherh, 
a:l:r1e Decagonal bales centers, refting wholy within this Solide, and the Semidi- 
mecents of theſe Sphætes . are called the Axes ofthis tranſformed Figure. 


The 8; Theoreme. | 
This tranſſigurate body, receiueth an internall Tetraedron,whoſe Solide angles 
reſt inthe Centers of his Trigonal Baſes, 
The $84 Theoreme. 
Hex2edron may alſo within this body bedeſcnbed , his Angles hkewiſe remai- 
ning inthe Trigonal baſes Centers, 
The$85 Theoreme. 
Within a tranſfigured Dodecaedron may an Octaedron be framed ,'and his An- 


oles will be reſident in the medietiesof thoſe his ſides that be peculiar to the Deca- 
gonal,not communicating with the Trigonal baſes, but oppoſite, Parallel, and Or- 


thogonal,one to an other. 
The 86 Theoreme. 

Icoſaedron within this tranſſigurate body may be deſcribed, and all his 1 2 angles 
in the Centers of his 1 2 Decagonal baſes ſicuate. 

The $7 Theoreme. 
Dodecaedron may alſo withinthis tranſſigurate bodye bee deſcribed,all his 20 
Solide Anglesplacedin the 20 Trigonal baſes Centers, 
The 88 Theoreme. 

This Solides Femidiameter c qual in power to his leſſe Axis, and thegreater 
Semidiameter of his Decagonal baſes, 

' The $9 Theoreme. | 

The fide of this Solide being Rational. his Decagonal baſes leſſe Semidiameter 
is an Irrational Maior, proportioned to the greater Semidunetient of the ſame ba- 
fesas NN Finney rat + FI, 

The 90 Theoreme. 

The fide of this tranſſigut᷑ te body is triple in power to the greater Semidiame- 
ter of his Trigonall baſes, andto the leſſe Semidimetient wfthe ſame baſes, itis pro- 
portioned, as the Diameter of a Cube to his Axis, 

The 91 Theoreme. 

The Dimetient ofchisSolide,is equal in power to theſe three, his Side , lils leſſo 

Altitude, and thelefſer Diameter ofhis Decagonal baſes, 
The 92 Theoreme. 


The ſquare of this Solides grearry Avis , added rotherhirdeparte of his ſides 
Square. maketh the Square of his Semidimetient. 
The 9; Theorem, 
The ſquare of the leſſe Altitude of this Solide, deduted fromthe ſquare ofthe 
greater,leaueth the ſquare of the Decagonal baſis concentric Il cireles Diameter. 
The 94 Theorem. 
Tventie direct or vpright Equilater triangular Pyramidet may vpor theſe ſolides 


20 Trangular baſes of ſu. h alticude be creed, and to this Solide in ſuch forte ad- 
Z 2 ioyned 


* 


rr n 
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ioyned. chat the whole body thereof teſult ing. hail be a Dodecacdron: w hoſefide 
conteyneth in power fiueſold the fide of this tranſformed Figure. 
Thegy Theoreme. 


Euety of theſe adioyned P ſides. are equall to the greater portion of this 
Uanifiguced Dodecacdrons fide, diaided by extreame and meane proportion. 
Th: 96 Theorem. 


The ſquare of this tranſformed figures Trigonal baſes greater Semidimetient. 
5 deduced from the ſquate et his ſides greater portion divide. by extrcame and 
meane proportion,leaucth the ſquare of his adioyned Pyramiides altitude 
The 97 Theme. 


The greater Altitude of this Solide, is equallin power to the ſides of hisinicri- 
bed Cube, and Tetraedron, and ifthe power thereof be divided in two lincs retay - 
ning the proportion of a line diuide d by extreame and meane ptoportion to his 
leſſe parte, the leſſer of theſe lines is this tranſſiguted Solides — De decae- 


drons (ide. | 
The 98 Theoreme. 


This tranſfotmed Dodecacdrons tafcribed Otacdoons Dimetient, is equall in 
power to the inſcribed Icoſae. Irons Diametet, and the leſſe Dimeticut of his Deca- 
gonall baſes, and che power ofthe leſſe Altitude of this Solide, ( beeing divided in 
two right linesretayaing extreame and meane propor tion)che leſſet of thoſe lynes 
#the inſcribed Icoſaedrons file, 
| The 99 Theorems. , 
The Superficies of a tranſſigured Dodecredron doot't exceed the Superſic ies of 
aol made ypou this traaſtormed Solides de, by che Superficies of an E- 
uiangle Deca m, vhoſe fide retaineth the ſame proportion to the ſide of this 
lide,that 


the ade dooth to his Triangular baſes leſſer Semidiameter, and the Su- 

r this Solides Deca gonal baſes, to the ſuperficics of all his Trigonall 
es, tetaineth the proportion of his Decagonal baſis leſſer Diameter, to the ſemi · 

dimetientofhis Trigonal baſes contained circle, 

Tbe too Theoreme. 


A ttaoſſormed Dodecacdron may be teſolued into 32 Pytamides, tiſing from his 


Equilater Baſes. and concurring with theit toppes ot Vertices at his Center, wheref 


12 areDecagonal,and 20 Trigon ill, according ta the baſes from whence they riſe 
and the proportion of all the Decagonal Pyramides Craſſitude, to the Sod? con- 


tent of a [the Trigoaal,is compounded ofthe proportion bertweene the Decago- 
nal Baſis leſſe Diameter, and the Trigonal bafis Semidiameter, added to the pre- 
portion of the leſſe Altitude to the greater. 


Theoremes of theſe tranſſormed Bodyes con- 


ferred both with their circumſcribung regular Bodjes, and 
alſe berweene themſe ines. 


The ſinſt Theoreme, 


T He ſquare of a transformed Tetraedrons Diamerer, added to time: the ſquare 
of his fide, produceth the ſquare of his comprehending Tettaedrons Diamc — 
7 


„ 


—F.-», 
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The 2 Theoreme. 


The Superficies of a tranſfigured Tetraedron, is proportioned to the Superfici 15 
of his comprehending Tetraec dron,as 7 tog. 


The 3 Theoreme. 


It the ſide of a tranſformed Octaedron, tothe fide of 1tranſtovr-d Tetracedron, 
retaine the proportion of FF 7 vnto VI" 12,thenist'ic Superfic1l] capacitie of the 
tran{formed Octaedrons Hexagonal plaines,equalltothe whole ſuperfices of Te- 
traedrontranſtormate, 

The 4 Therreme, 


The Solide TY ofa tranſformed Tetraedron, to his c ircumſeribing Tetro- 
edron, holdeth the proportion of 2 3 vnto 27. 


The 5 Theatre. 
The Solide quantitie of a tranſſigured Tetraedron, to the content ſolide of a 
tranſfigyrate Octaedron framed on the ſame ſide, is proportioned as 23 to g6. 


The 6 Theoreme, 


Hewa:dron tr-nſfowned, may of 2 Cube be c ircumſi ribed, and his fide deduſted 
ſrom the Cubes ſide,leaueth aline double in power to the tranſformed Hexaedrorr« 
ſide, 

The 7 Theoreme, 


It ye adioyne VV of a tranſſieured Hexacdromns fide vnto his greater Axis the 
product is the demidimetient ot his cont: ining Cube. 


The R Theoreme, 


The containing Cubes ſuperficies,cxce-derhthe content fuperficial of tis inſeri- 
bed trahſformed Hexaedrons Oftogoni!! h (es , by the forr-re of a line retaining 
ſuch proportion tothetranſheured Solides ſi de,as a Cubes Diameter, to the greater 
ſemidimetient of lis Quadrate baſs, 

The 0 Tue. 
A tranſfieured Cube,with fonre Tetraedrons made on his ſide, are cquall tothe 
Craſſitude ot his comprehending Hexaedron. 


The 10 Theorem 


A tranſformed Tetraedron, and tranſfigured Hex1edrom of equi ſides. hyue the 
differences betweene their Craſſitudes end the ſolide capacities of their compre- 
s regular bodyes equall. 

The u Theoreme. 


A tranſſigured Odaedron,may w ith inen Oftaecronbe deſcribed , and the Di- 
metient ofthat cont2inines Octaedron to the ſide of the tranſtormed body e. retai- 
neth the ſame proportion, that the fide ofa tronſfigured Cube dooth to the default 
or difference betweene his greater Axis and the Semidimetient of his comprehen- 


ding Hexacdron, 
The 1 2 Theoreme. 


22 trauſtormed Octaedron, and a — r hauing ſides, 
ir comprehendi Solides ſides are equal alſo, and thei 8 tal quan- 
tities in double — 


The 
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The 13 Theoreme. 


Octaedrons ſuperficies,dooth ſurmountthe content ſuperficial of hit inicribed 
Octaedron tranſſigured by the difference of an Equiangle Hexagonum , ( whoſe 
fide is double to the tranſtormed Solides ſide (fromthe ſquare ofthe ſame trani fi- 
gured ſolides leſſe Altitude. | 

The14 Theoreme. 

If ewo meane proportional lines be found between the ſides of Otacdron tranſ- 
formed, and his circumſcribed regular body, the Ofaedron having to (1-4e the leſſe 
ofthoſe meane proportionall lines, deducted from the Craflirude of the containing 
Octaedron, leaueth the Solide quantitie of the tranſſiguted body. 


The I's Tbeoremt. 


If two meane proportional lines be found bet xeene the {ide of a comprehen- 
ding Octaedron, and the greater Axis of his inſcribed tranſtigured Oct tedron,and 
likewiſetwo other meanc ptoportionals betweent the inſcribed tranſformed So- 
lides fide and his Quadrate baſes greater Diameter: A Cube having for his ſide 
the greater ofthe formerewo meaneproportionall lines, is equal to the circum(ſcri- 
pt AGEs if from that Cube ye deduR a Cube, having his fide the lefſer 
of the latter meane proportionals,the reſidue ot remaining quantitie, is the Craffi- 
tude ofthe inſcribedtranſhgured Octaedton. | 


The 16 Theoreme. 


Icoſaedron tranſſormed may be incloſed with an Icofaedron,& all the 180 plaine 
$ of the tranſſigured body,concurrivg and reſting in the 30 ſides ofthe contai - 
ning Iceſacdron,whole fide is triple to the fide otthe contained ttauſfotmed body. 


The v7 Theoreme. 


The Semidimetient of the comprehending Icoſaedron is equall in power to the 
leſſer Axis, and a meane propottionallbetweene the tranſfigured body. and his con · 
tayning Icoſaedtons ſides 
| Theis Theoreme. 


The greater Diameter of tranſſigured Icoſaedtons Pentagonal Baſis, diuĩded by 
extreame and meane proportion, and the greatet parte adioyned to his greater alti- 
tude, produceth his comprehending Icoſaedrons Dimetient. 


The iy Theoreme. 


The Superficies ofan Icoſaedton ſutmounteth the Superficial quanritie of all ltig 
I red Icoſacdrons Hexagonallplaints, by a Superficies retalni 
ſuch proportion to the ſuperficiall capacitie ofall his Pentagon ilplaines. is the le ſſe 
Dimetient of the comprehending Icoſaedtons baſis dooth to the leſſe Diumeter of 
the tranſformed Solides Pentagonall b ſis. 
Th: 20 Theoreme, 


Two ſoch lines 2 — Grſtbee to a tranſſigured ic aſaedron fide 
double, and the ſecond line equal to the greater ſegment of this tronſformed lco- 
ſaedrons Pentagonall bafis greater Semicdia meter parted by extreame and meane 
ion, a Pentilater Priſma, hauing for his altitude this ſecond line, and for the 
Gde ot his P IEquiangle baſis the firſt line. all be equal to xhe exceſſe or 
difference of the containing Icoſ4edron abouc tlie exaſſitude of his 11iteribed tranſ- 


figured Icoſaedron 


The 
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The 2 | T 0061 (#46, 

Dodeczedron tranifigured,may of a Regular Dodecardron be circumſcribed, 
whoſe fide being diuided in to lines reteyning Jouble cxtreame and me ane pro- 
portion. iſ from the greater ye deduct the le ſſer, tlie temaine is the fide of the inicri- 
bed tranifigured Dode caedion. 


The 22 Theorems. 


The fide of Dodecaedrontranſformed, being ſubtracted from the file ofthis com- 
ending Regular Dodecaedron,and from the ſquare of that remaines mediutie 
againe deducting one third part of the ſquare of the tranſfigured ſolides fide, there 
remaineth a Superficics, whoſe Quadrare roote or line matching it in power, added 
tothe greater Axis of the tranſfigured body. maketh the Semidimetient of his com- 
prehending regular Dodecaedron. 


The 27 Theoreme. 


The ſuperficial content of all tranſformed Dodecaedrons Decagonal Baſes, to 
the ſuperficiall capacitie of all his Trigonal plaines,retaineth ſuch proportion as the 
leſſe Diameter ofthe Decagonal baſes.to the leſſe Semidimetient ofhis Triangular 
baſes, and if yntothe Perpendicular of the Trangular baſes ye adioyne triple the 
Decagonall baſeslefſer Dimetient. The ſquare whoſe ſide is meane proportionall 
betweene that reſulting line, and the circuit or Perimetrie of one Deca goual bale, 
is equall to the vniverſall ſuperficies of the ttanſſigured Dodecaedton. 


The 24 Theoreme. 


The Superficiesof a comprehending regular Dodecacdron, ſurmounteth the 
ſuperficial quantitie of all his contained ttanſſigurate Dodecaedrens Decagonall 
Baſes, by a ſupetſicies retainine the ſame proportion tothe Superficiall content of 
all his Trigonal plaines, that the leſſer of to ſuch tight lines retaining double ex- 
treame and meane proportion(as ioyned together make the leſſer part of the com- 
prehending Dodecaedrons Pentagonall Perpendiculare diuided by extreame and 
meane proportion )Joth vnto the leſſe Semidiameter of the tranſſormate Dodecae- 
drons Trigonall baſes, 

The 25 Theoreme. 


A tranſſormed Dodecaedrons comprehending Dodecaedrons Diameter, being 
into two tiehtlines retaining quadruple extreame and meane proportion diuided. 
and the leſſer of them againe into two lines, retai — — extreame and me ane 
proportion parted: A Trigonal Pyramis, having for bis Equilater Triangular baſes 
ſide. a line double to the tranſfigured Dodecacdrons fide, and his Altitude fiucfold 

the le ſſe line produced by the latter ſection of the Dodecaedrons Diameters 
lefſer part, ſhall be equall to the exceſſe or difference, whereby the 
containing regular Dodecaedron,ſurmounteth the ſolide 
capacitie of his inſcribed tranſſigurate 
Dodecaedron. 


Heere enſue the Additions, Diffinit ions, Theoremes and Probleme, 


for the better vnderſtanding of ſuch Mathematicall 
Martiall Diſcourſes as the Author heere- 


after meanes to Publiſh. 


e 


To the favourable Studious Ingenious Reader 


tou lung the ſ⸗ Dittnitions and Thevorcmes.concernmg the news 


Science of great Artillerie. 


— — — — — — —— — — - — — * - - 


He Auncient Philoſophers and Mathematicians that were either 
— the firſt Founders or amplihers of am Science with newe and 
7 rare Inuentions, were euer entorcedat the firſt to vſe many e 
7 — e newe and vnaccuſtomed names to diſtinguiſh and breefely to 
> expreſle ſuch ſeuerall ſubie ts as the Methodes of their diſ- 
cCourtes did occafionthem to handell. Let no man therefore 
x2 marueil, if my ſelfe being now to Intreate of ſo newe and rare 
TIT a Science as this of great Artilerre bee alſo enforced to vic 
ſundije Nr1nge tearmes, not vnderſtande perlups ofthe verye Artificers themſelue: 
that moſt Manedge that kinde of Engine. For albeit in all ſuch viſual actions as Can- 
noni-rs commonty practe, they haue wordes good inough to expreſſe their owne 
me. nines./ And therein l vſe alſothe ſame, eXcept I inde them verye improper or 
miſ-plied vet in the remote and hidden myſteries of Randonnes and of the ſcuerall 
Proportions ot the mettaline Bodies and Soules or Cylinders of all ſeueral Peeces 
and ofthe {tranze varietie ofthe Circuites of all Bullets in the Ayre,by reaſon of the 
repnen nce or variance ofthe violent and natur»|motions:In theſe Myſteries I ſay 
ſcarſly thought on, and firre beyond the ompaſle of or din iry Cannoniers without 
exquiſite knowledge in the Mathemaaticall Sciences to intermeddle withill. I finde 
not anve wordes in vſe that can ſerue my purpoſe, and haue thereiore choſen ſuch as 
in my indgement are moſt proper and effectual, and to take awaye all obſcuritye, 
ane ſet downe eueryof their Diffinitions that are not in my Pantomerria,alreadve 
ſuffici-nrly expl med: which Booke together with my Stratiot ices, amplyficd with 
new Additions, I haue newpubliſhed as Pathes toleade my ingenious Countrimen 
to the vnderſtanding alſo ofthis newe Science, when I ſhall publith the ſame in her 
beſt perfection. And in the meane time as many yeares ſithence I propounded pub- 
likelv ſundry Queſtions concerning this facultie , to ſtirre vp bothe Theorical and 
Practical ſpirite s ofall ſortes more profoundly to ſeurche the hidden ſecrets of this 
Atte. So ſ aue I nowe thought good to Imprint alſo theſe halfe hundered Theoremes, 
reſolving the moſt p irt of all thoſe my former Propoſitions, wherein I muſt neuer- 
theleſſe adinoniſh the reader that I haue enterlaced a vetie· fee that are not inthe 
ſeuere ex mination of Geometrical Demonſtration perteſtlx exact, albeit they ap- 
proche ſonizhe as ordinarie experiments will hardly diſcouer the difference wich 
Ih ue of vurpoſe doone, the rother to ani nate Mithematical Practiſioners by tri- 
all ta ſinde them out, and thereby perhaps alſo to diſconer other more rare Secrets 
then I haue hithertd thougſ t vpon. For by experience my lelfe haue founde manye 
rare Myſteries in that Science, which I ſhould neuer once haue amuſed on ; if ſache 
Scales ind Theorikes(as my Father by lus long p 1inefull churge able experiences in 
ereat Ordin-nce ioyned with his Mathematic all Science firſt inuented) had beene 
reduced to their accompliſhed perfection. And yet without. thaſe firſt principles 
left mee ] muſt true conteſſe I might have ſpent the greateſt part of my life in 
meere obſcuritie, albe it I had by Office or Ty enioved the Mantdging 
a 0 
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of altſorts of great Artilletie at my ovene pleaſure charge free. The burden where: 
no doubte beene the cheefeſt cauſe that ſo maiy rare Nathemanricians as Toarta- 
leathe Iralian and divers others of theſe late ages in Europe have multaken to much, 
and performed ſo little toward the accompliſſanent ol that Science. Andalt houvh 
by publiſhing the Came my Treatize of Martiall y rotechnie and great Artillery in 
the Latin toong, I ſhauld I knowe greatlye ampliſie myne one Famc,and the adny- 
ration of ſuch rare Mathematicians as at this daye liue in ſleuerall Nations of Chri- 
ſtendome,fromwhome I haue tor farre inferior Inuentions Imprinted in iy Trea- 
rize,Intituled Ala ſexſcale Mathemarice,already recciued no ſinall applaule, Yet it 
I publiſh the ſame at all, I doe conſtantly reſolue to doc it onely in my Natme Lan- 

Aſwell to make the benefite thereof the more priuate tomy Countreyme#, 
as ulld to make thereby other Nations to aftect as much our Language as my ſolte 
haue deſired to learne the Highe Dutehe: for the workes onely otto Famous inen 
that wrote their Bookes in that toong , which cannot polſiblye by anye other tluit 
haue not the aint Spirites and perfection that was inthe veric Authors be Tranſla- 
ted: ab app diverſe Treatizes vtterlye perucrred by the miſt 
in miſtonceauings ofthe Tranſlators. 
rab therefore ofa matter more ſerious and Important, ood Rea- 
der accept in good parte, fo ſhall I bee anunated the wore 

Feedclye to imparte thereſt, vluchtome con- 

trarye effect hath lutheito 


detayned from 


thee, 
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”  CertaineDiffiniriots,takenovrof my chirde 
I iba, aptioey Ferllerte, 


explanation of theſe 
enſuiug 
; The firft Pifpmttion. 


ws by the ion of the hollowe Cylinder or 74 
| — Noce. 4 * park Artillerye ic wat wheres vr 
| Wo ixcracſed / call that bolfewe Cylinder the Perer her Soc. 
| The a Diffinition. 
The Mint alline ſubfhance of the Prece of what kinds, ſhape or proportion faewe » I odtl 1! + 


* The 3 Diffinit ion. 
eee, the rene 7% the Head, 
Mo otber the Baſe. . | * 
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The fourth Diſſinition. 


That direc} lane which hy M themaricall Imagination d CUM) TC the Cont. ri af t he 
to circles and is the perfeit and true direction of all Shot made out of great Or din tnc 
terme the Avi of that peeces Sone. 

The fift Diſfinition. 
Ofthis ſoule or hollowe Cylinder one parte is proportionally euer to be limitted for the Paul- 
der and Bullet ard that parte I call for diſtinction ſabe the charged Cylinder. 


The6 Diffinition. 
T he other emprie parte buch is more properly called the Soule becauſe it hot le al recti eth and 
according tothe difference of her proportion encreaſeth or deminiherh the volt ce and force 
#f the ſbotte I call alſo the vacant Cylinder. 


The 7 Diffinition. 


But in all ſuch peeces as haue the Chamber for their Ponlder either 4 loſe Cylinder or in 
forme Conicall or Campanall / terme the vacant Cylinder, onely the Saule of the peece , and 
the other her chamber be it Conicall or Campanall or Cylinder. 


The 8 Diffinition, 

Of the peeces body there is one parte of Counterpeyzs called of Matlemttitiaus Commun 
GCrauntatis whereabour there are toa! peeces bogjes in their foundings adioyned two life 
which I callthe Peeces Eaves. 

The Diffinition. 


That parte of the Peeret body where the touchehale is or ought tobe made to gcue fire in he 
drſcharging of all Ordemance, I call the Coyle of the peece. 
| The 10 Diffinition, 


That parte where the body of the Peece is leaſt neere the Head or Month. I callthe Necke 
t be peece, and at theſe three points the Coyle the Eares and Necke , the Bodyes mettalline of 
all pecces are tobe nveaſured ro nene whether they hold: their propor tion of perfetton for that 


be and pwrpeſe they ave deſtinaze. 
The 11 Diffmition. * 
Ame peece is ſaide tolye Pointe bluncke with any marke , when the Avis of her Saule 
drrefteth perfecti te theruery muluell or Center of that marky. 
The 12 Diffinition. 
And a marke is ſayde to the within Pointe Blanche when the Peece breingę directed with 
her come ment Bullet and charge is able to reache and ſtrike that marke. 
The 13 Diffinition. 


A markets ſaid toljewithin the mett all of the Peece when the Peece bering direſted not by 
the Axis of the Seule, but by the Cornice or vpmort ring of ber head and Coyle is able to 


reache the marie. 
| | The 14 Diftimition. 

. The difference of theſe two ranges, I call the difference of the lenel! ranges of the Soule and 
Body of any peece. 


Aa 2 The 


| 
: 
[ 
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be ig Diflinition. 


The d ference of theſe tro meaſured in the body —— Perce I meaue the exceſſe wherby the 
 Srmidiameter of the Ringe or Cornice of the Head dooth exceed the Cornice of the Cople Feall 


© the Auomalye or Difference of the Soule and Bodye of all Peeces trely founded, and of com- 
mon Cannoniers is called the Peeces Diſparte. 


The 16 Difhnition. 


T he Aris of the Bodye any peece, I terme that ſtraight line which paſſerh betweene the 
Centers of the two tmo#t Circular Cornices at the ceyle and Head of the Peece , the which in 
all Peeces truely founded is alſo the verie ſame Axis of the Soule. 


The y Diffinition. 


If the two Axes differ the Peece is ſalſ founded, and then they are either Parallele or 
make an Angle if they be Parallele their difference I terms the Diſtance of the Axes of that 
Peeces Bodye and Saule. — 


The 18 Diffimitiòn. 


If they bee not Parallele, their Angles of variation ave conſidered twowayes that is to ſay 
in Altitude and Latitude, and thoſe Angles accordinglye named the Anomalie Angles of 
Altitude or Latitude of thoſe Peecer. 


The 19 Diffinition. 
There ts in the Axis of enery Pcece one onely pointe, whereupon if the Bodye of the Peecs 
ſhould be ſuſpended, ſhe ſhall hang in a perfect Counterpoyſe, and that pointe I call the Center 
of ber Grauity or pointe of C ounterpoyſe. 


The 20 Diffinition, 


If the Peece ſhould be deided into two partes by aplaine Perpendiculare, curting the Axis 
in that pointe of Counterpeyze,the ſetionwill be circular and for Diſbintionſbalbe called 
the Counteryze Section of that Peece. 


Diffinitions taken out of my fyft Booke 


of Martiall Pyrotechnye and great 


Firſte. 
I Oraſmuch as euery Bullet — throwne out of an 
o 


8 ce 

— = of Ordinance atany Angle of Randon paſſeth a goodds nce 

Iu \/ oY diretlye without anye great variation from the right line 

A I / pointedout bythe Axis, and then falleth into a Crue Arke, 

LN and laſt of all finiſheth either in aright line or in a Ce, a- 
> I proching nighe a right againe. 10 


. 
. 


4 


Aly 


Fra 
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For Diſtinction ſake. 
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The firſt Diffinition. 


* firft parte of the violent c aui ſe of Gronners, Common. /) ters the peeces pointe bla * 
reache, [ call che Direct Line ofthe Bullets cirt ute. 


* 


The 2 Diſſinition. 


The ſecond parte beeing a Curue Circnite, beginning at the foreſaide declination Som the 
Axis aſcending to the higheft altitude abowe the Horiz.on and endi ag at alihe Altus ud te bg 
beginning I terme for Diſtinc lion ſake bis midi dell Helicall or Conicall Are. 


The Diflinition. 
The reſt euen to the Horizontall plaine againe I call his Declining Line. 
| The 4 Diffinition. 


% 
\ 


The Altitude of any Bullets circuite I call that line Perpendicular which by I mai 
en Mathematicall , falleth from the Bullet at his verie hiahe/t of hi. out Perpondrent ly 


owne to the plaine Horizontall : which line of Altitude coupled to rether, wHh the reght linet 
from the top and foote,c oncarring at thecenter of the peeces circular Baſe, anoth mile a rig 2 
Angled Triangle. 
The 5 Diffinition. 
The Horizontall line of that Triangle T call the Biſe. \ 
The6 Diffinition. 
T he other ſloope line is the line Hypothenuſall. 
The 7 Diffinition. 


The peeces direct line of that Cirexite which is abvayes abour the Hypothenuſall e di- 
ftintftion Habe, I call the line Diag oxall, for that there are ſcucrall of t beſe D:iagonall lines to all. 
A neles of Randen, and together with the line Horicont all, doe comprehe Ni. the Angle of 
Aſounte. 


The $ Diftinitton; 


The peeces lenell Horic ant all ramge, I terme the diftance betweene the Peece and the firft 
grazt or bounde ofthe Bullet when the peece at her diſcharge lyeth lewe!l v pon her cariadge not 
mounted pon anyeloftie P latforme, but ſuch as lyeth een withthe true Hortzantallplaine 
* whereon the Bullet myſt playe. 


The 9 Difftinition, 


All other Ranges made by the Bullet on any Horiz.qutallplaine when the Peece is mounted 


at any ſeucrall Randoner, I terme the Ranges Horizontal. 


% 


: 4 The 
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The 10 Diffinition. 


And becuuſe enery Peece hath ſome Grade certatne of the Quadrant whereuntomoanted 
ge mabeth her urmoit H or1tontall Range in ſuch ſorte as if nee monte the Peece big ber ihe 
Buller ſhall flie a ſhorter D:ftance,and the Horizomtall Ranges returne leſſe and leſſe againe. 
That pointe of vtmoſt randone Horizomall, I terme tbe 1 ropike point or grade, 


The 11 Diffinition. 


' Andbecauſe in Mounting the Peece Higher and Higher abene the Trepike grade, the 
Ranges grave ſtill ſhorter and ſhorter , ſothat at lergth yee ſhall come to that grade nbich 
ſhall cauſe the Bullet to _ exatth his firft lewell Horizontall Range ,that Grade or pointe 
for Diſtinilion ſake I call the Grade &quorizontall. / 


The 11 Diffinition. 


A declining plai ne I terme am plaine grounde that Heth not Leuell with the Horizontal 
plaine but deſcende th downeward.making an Acute Argle with the plaine Horizontal and 
that Angle I call the Argle of Declinatios, 


The 13 Diffinition. 


An Enelining plaine I call ilat which from the Pecce aſet ndeth vp. making libemiſo an 
Acute Angle with the plaine Horizontal, n hich Argle I call fur Diſtinci ia ſake the Angle 
of Inclination, 


The 14 Diffinition. 


Ard becanſe the Bullet er brenne out of the Prece by the ſurie of the P ouldey 
hath two moti ent, the one violent, which erdenerethrs carry the Bullet right cut in ha Line 
Diagonall , according to the directien of the Peeces Aris f em whence the violent motion 
proceeder h the other Natural in the Bullet it ſelfe ,» bich endenoureth flilito came the ſame 
diretty dam nem ard by a right line Perperdiculare tothe Horizon. For Diftimttion ſake ] call 
the firft bis Diagonall motion Violent, and the ſecondhbis Perpendicular motion Na- 
turall andibe compounded motion of theſe wo hi Mixte helicall Circuite. 


The rz Diffinicion, \ 


And as forthe diſconeryt of the frage varietie of the Plarets conrſes in the Neuen, 

Aſt ron «mer: are enforced tovſe ſundrie kindes of ſuppoſed Circles Excentrical and Concen- 

rricall , nith their Epicicles mooning regularly ſometimes on their owne Centers and ſomt imes 

on Ce mers of Equation, nhich they texrmerhat Planets Theorthe. Solikewiſe inthe diſcaue- 
ring of the Reciprecall moſt ſtrange varietie of theſe Bullets Helicall Cirenites in the Ayre, 
making continuall alter ation according to the Quantitie ard Quaiitie of the Angles of Ran- 
don or Angles of [nclination or Declination of the Plaines whereon the Bullets playe , or An- 
gles c omprehended betm cene the Diagonall t ialemt and Perpendicular naturall motions: Be- 
mg 1 ſay likewiſe enforced rovſe portions of Circles, ſome Concemricall,and ſome Excentrical, 
ſome wniformelie denided on their awne Centers, and ſome from Centers Equant in more 
ſtrange manner to diſconer ard f nde aut theſe Helicall motions, I der bhewiſe terme the ſame 

Theorikes or Scales. \ 


The 16 Diflinition. 


Audtbat which ſermes to diſconer the different violence of all Peeces at Pointe blanke, 


Theor emes, 131 


hor ſoever Mawnted( by metermed the lines dict of i Bullets Circuites , and lines . 
nadl ) [call for Diſtinition ſake the Theorike of lines Diagonal]. 


The 17 Diſffinition. 


The other that dſtomereth how high Bullets at all Randon can Mon poiblys ab owe * 
Horiz.0n,l teme the Scale or Theorike of Altituder. 


The: 8 Diffinit ion. 


The i lud robich diſcomereth rhe v arict ig of R all Preeer at 44 * 
dome I call the Theorike or Scale of Randons. * 1 ow 


The 19 DiMfizirion. 


be fourth and fift which diſt acrerb the varietic and alter atron of al ranger by reaſon of 
te bo ee ee edc marker from the plaine Horizomtall of that Platforms 
where the Peece: playe [call the rike of Inchning Plains. 
The 20 Diffinition, 


T he ſixth compoſed of al theſe , and by conference of all their partes together framing 
T heorike of ſeen eng in all plaines — os forall as of = 
cer and Bullets, wharſoener their Ranger at all Rane, the Altirnde of their Circuttes, 
regerher with chem lines Diagenall and Hypothe nuſall ſbat! bee . A- 


tillery general. 


Theoremes concerning the newe Science 
ef great Ordi e the m 
* Artillery ry map; — wm 
Proponed. 


The firtt Thy orome. 
8 cheefe moſt matetiall and efficient cauſes of the greater vio- 
any ſhotre made out of great 'Otdinance, viz. the Powlder, the Peece. 
and parry war boy. the Buller. 
Die Theoreme. 
Faule is compoundedof three Principles pr ce Salegerrs, Ga and 
Cole whexeof Salporee inn thargines Fhechefeſt x iplence, 


The 3 Theke, 


— ener, 


there a certaine And? 
nad — 
The 


pil - 


182 Theoremes, 
Thes Theoreme, 


Although Poulder be alſo the moſt efficient cauſe ofthe Force & violence of any 
ſhotte, yet i« there ſuch a proportionall charge of Poul det to be found forenery ſe- 


uecal Peece,in regarde of the proportion cf he. charged and vacant Cylinders. as gi- 
uing more or be the ſame ptroportionall charges it ſhall diminiſh and not in- 


creaſe the violence of the ſhotte. 


The 5 Theoreme. 


* If anyewo Bulletsof equall quantitie, but vnequall waight be let fall from anye 
loſtie place to the Horizon,the more waightic (hall euer fall the g.ore ſwiftly:a!bcir 
notproportionally to their waighte, which Axiomi:15 iudeede etronious, albeit a 
great Philoſopher haue aucrced the ſame. 
The 6 I heoreme. 


Ifewo equall Bullets of different «aight,be thotte out of one and the ſame Peece 
directly to the Zenith, bothe Bullets being of maſſie mettall and charged with oue 
quantitie and kinde of Pouldet, the lighter ſhall alu ate s out ſlie the heuiet. But ſuch 
kinde ot Bullets they may bee charged withall,2s the Heuiet ſhall out ſlie the Ligh- 
ter, although they bee bothe diſcharged with the ſame Peece, and quartitic ofthe 
ſame Poulder. | | 

The y Theoreme. 


There is ſuch a conuenient waightto be found ofthe Bua. in reſpeſt of the Poul- 
der and Peece,as the Bullets mettall being eitherheuiet ot lighterthen chat waight, 


ſhall rather hinder then further the violence or farre randge ofthe ſhot, 
The$ Theoreme. 


There is ſuch a conuicne Progpetion to be founde of the length of every Peece 
to his Bore or Bullets Dlame ter in reſpe& of the Pilſder,anid waight of the Baull. as 
either — — diminiſhing that proportioꝶ it ſhall abate alſo and hinder the 
violence of the ſhotre, oY air, 
The Theoreme. 
This Proportion exactly ſounde in any one Peece, dooth not holde in all other, 
and yet the difference and alteration ſuch;as may be teduced to Rules cettaine, 


Fb io Theorems. _ 
Beſides theſe 3 molt materiall cauſes of violence, the Randons alſo and different 


Mounrtes of Pecces, cauſe a greatalteration not onelye of the farre ſhooting of all 
Peeces, but alſo of their violent Batterie . And albeit the different alterations are ve- 
rye intricate and ſtrange, yet haue they a Theorike cettaine. 

The 1 1 Theoremee. 


There are alſo many other Accidencall alterations happening by reaſon of the 
vinde, the thickneſſe orthinneſſe ofthe Ayre, the heating or cooling of the Pee ce, 
che different manner of charging by Ramingefaſt or loaſe of the Poulder , by cloſe 
or looſe rouling or lying ofthe Buller, by the vnequal Recule of the Peece, cither by 
reaſon of the ynequality ofthe Platforme or Wheeles,or by the vneuen lying ofthe 
Peece in his Carriage, or diformitie of the Axtree,with divers other ſu h hike, wher- 
of norules cettaine ean be preſcribed, to reducetheſe vncertaine diff-crences to any 
certaine proportions: but all theſe are by Praftize, Diſcretion, and Iudgement to 
be conſidered and vniformely guided and performed in their beſt petſe con. 


* The 
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The 1 2 Theorcase. 


Any Peece mounted go grades aboue the Horizon, throweth his Buller moſt vi- 
olenilie immediarly aficrthe diſcharge, and then the motion groweth flower till 
the Bullet be come to his vtmoſt Alcitude , and then by Perpendiculare falling en” 
crealeth by little and little, his ſv iftneſſe againe even till it come tothe Horizons 
But at ail other Randons it falleth not ſo our. 


The 1 3 Theoreme, 


Albeit ia the ſubtiltie of Geomerrical/ Demonſtration no parte of the Bullets vio- 
lent mot ion can be truely auetred a tight or direct line, ſaue onely the Perpendicu- 
Jare: vet in theſe experiments Mechanicall, That firſt part of the violent motion I 
meane fo ſatte as the Peece is ſaide to carry Poynte Blanche, beeing ſo neere the di- 
re, is and may well be tecmed the direR line , As all water leuels are accounted 
in all Mechanica!l oppetations, the PerfeReſt levels and direReſtlines , Albeit the 
ſubtiltie of Geometiic all Demonſtration , doth finde them not right or direct, but 
Curue or Circuler. | 


i\The 14 Theoreme, 


When any Peece is mounted directly to the Zenith. Then doth his Motioa violent 
(being in that ſcituationdireRly oppoſite tothe naturall)cary the Buller in a perfeR 
right line, ditectly vpward, till the force of the violence be ſpente, and the Naturall 
motion haue gotten the yiRorie, And then dooth the Naturall returne the Bullet 
downward againe by the very ſame Perpendiculat line. And ſo is the v hole motion 
of the Bulle in this caſe a vetie ditect perpendiculat to the Horizon. 


The 1 5 Theoreme. 


But if any Peece be diſcharged ypon any Angle of Randon,albeit the violent mo- 
tion contend to carry the Buller directly by the line Diagonall. Vet the Perpendi- 
cularmotion being not directly oppoſite , dooth though vnſenfiblye euen from the 
beginning bylittle and little drawe it from that direct and Diagonall courſe . And 
as the violent dooth decaye, ſo daoth the naturall encreaſe: and of theſe two right 
lined motions is made that mixt Curue Helical Circuite of the Bullet. 


The 16 Theoreme. 


Any Peece therefore diſcharged at any Mounte or Randon, firſtthrowerh foorth 
her Ballet directly a certaine diſtance, called of Gunners their Pointe Blanche Range, 
and then ĩt maketh a Curue declining Arke, and after finiſheth either ina direR 


line, or nighe enclini ng towards it. 
The 17 Theorems. 
The turther that any Peece ſhooteth in her direct line, commonlye called Pte 


Blancke,the deeper alſo ſhe peatceth in her Battery, if the Bullet be not of ſubſtance 
bric kle ot ſrangeable. 


B b The 


168 Theoremes, 


The 18 T beoreme.. 


The more Ponderous a Ballet is the more it ſhaketh in Battery,albeitir pearce 
not alw ayes ſo deepe asthe lighter or lefſer ſnotte cothucuiently charged. 


The 19 Theoreme. 


Any two Peeces of Battery Ordinance, charged with one kinde of Bullet and 
ſhotte into one Rampire of maſſie vniforme kinde of Subltance , ſhall cuer make 
their Profundities ofpearcing Proportionall to their leuell Randges Horizontall.if 
they be diſchatged either leuell ot at one grade of Randon, and at like diſtance. 


The, 20 Theoreme. 


Any two Peeces of Batterie diſcharged into any Rampire of vniforme maſſic 
ſubſtance,ſhall ever make their Pearcing depthes proportionall to their lines Dia- 
gonall,albcit theſe Peeces bediſcharged from different Randons, ſo as they batter 
atlike diſtance. 


The 21 Theoreme. 


As Archimedes line Helicall or Spitall, is made by the direct motion ofa pointe 
carried in a right line, while that tight line is Circularly tutned as Semidiameter vp- 
on his Circles Center. So is this Artillery Helic all line of the Bullets Circuite crea- 
ted onely by two tight lined motions becomming more or leſſe Curue according 
to the dFerence of their Angles occaſioned by the ſeuetall Angles of Randon. 
Wherevypon by demonſtration Geometricall a Theor the may bee framed that ſhall 
deliuer a true and perfect deſcription ofthoſe Helical! lines at all Angles made be- 
tweene the Hocizon and the Peeces lines Diagonal. | 


The 22 Theoreme. 


Theſe direct or Diagonall lines, are alwayes longeſt when the Peeces Axis is 
directed to the Zenith. And alwayes as the Peeces Axis declineth more and more to 
the — ä 23 the Diagonall lines growe ſhottet, and at the leuell Horizonrall 
ſhorteſt of all. 


Then; Theoreme. 


Theſe direct lines Diagonall, albeit they encreaſe in length at cuery grade of 
Randon from the Horizon to the Zenith. yet is not their encreaſe vnifotme ot pro- 
portionall either to their degrees of Randon or Horizontall Ranges, nor yet to 
their Circuites or Altitudes, ind yer ſuch as may be reduced co a I heortke certaine. 


The 14 Theoreme. 


Theſe middle C urue Arkes of the Bullets Circuites , compound of the violent 

and naturall motions of the Bullet, albeit they be indeed meere Helicall , yet haue 

a very great reſemblance of the Arkes Conicall, And in Randons aboue 4 x. 

they doe much reſemble the Hyperbole, and in all vndet the E/-y5; : Bur exacllye 
they neuer accorde,being indeed Small mixee and Helical. 


The 25 Theoreme. 


Any Peece diſcharged at any one Randon with 1: ke Bullets and ſeuetall char- 
ges of Poulderthallmake bothe their lines Diagonall and Cu: uz Circuites of diffe- 


rene 
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rent long tude, but the Curue Arkes (hall ahwayes be as Paralleles and their Longi- 
tudes Proportionall to their lives Diagonall. 


1 ' The 26 Theoreme. 

Thelaſtdeclining line of the Buffers Circuite, albeit it ſeeme to aproa-che ſome- 
what to the nature of a direct line againe, yłt is u indeed Hill Helica/and mixte, ſo 
longe as there remaineth any part of the motion violent. But after that is cleane 
{pent,thereftofhis coruſe to the Horizon is direct and Perpendicular, and a perfect 
right line indeed, whichis beſtdiſcerned in thoſe Grades of Radon, which are be- 
tweene the Zenithe and the Mount or Randon Equorizontall. 


The 27 Theoreme, a 


bu declining line dooth alwayes make a greater and greater Angle with the 

Hagizon,, as you raiſe the peece to a greater Mounte. till you come to the Mounte 
Equorizantall. about which Pointe the ſame declining line becommeth Perpendi- 
cular before the Buller fall to the Horizon... | | | 


The 28 Theoreme. 


The Horizontall Ranges in all Peeces mounted from the Horizon cownrde the 
Zenith,dooth not ſtill encreaſe but at euery grade of Randon are longer. till you 
come to the Pointe or mounte T1 ovical/, commonlye called the vtmoſt Randon. 
which hath beene generally thought ro be the grade 45. bur is not ſo Aad ſrom 
that Trepicall grade ypwarde the Ranges decreaſe agains till you come to the grade 
Aequortrontall, ſo called becauſe the Bullet then falleth a like diſtance to the leuell 


Ranges. 
* The 29 Theereme. 


This Aequorizantal Grade is as farre diſtant fromthe Zenithe, as that Grade is 
from the Horizon, which ſhalleauſe the Preceto ſhoote in the Horizontal plaine a 
diſtance equal to his higheſt Altitude or longeſt line Diagonal. | 


Tir 30 Theoreme. 


The Mounting ofany Peece above his Aequotizontal grade doth ſtil decreaſe 
her Horizontall Ranges eue n tilf it come tothe Zenithe. But in a Proportion diffe- 
rent trom any oftheformer,her Baller ending euerye ofthoſe Circuites in a direct 
line Perpendicular, 


- 


The 31 Theoreme- 


The Gradual encreaſe and decreaſe of theſe Ranges Horizontal, alben they art 
equal in the Quadrant. yet are they neither equal not proportional in the Horizon, 
neither the Ranges not their Interualls. Neither co between themſclues not 
yet conferred with the Chordes ot Sinus of their Arkes . And yet is there ſuch a 
kind of proportional encreaſe'anddecreaſe of the Proportion of their Interualles, 
a may be reducedto a Theorthecertaine. 


The 32 Theoreme. 


The Topical grade commonly called the ytmoſt Randon, is not as hath beene 
generally — I between the Horizon & the Zenith, va 


45,burrather the Horizon and the grade Aequorizontal , which wil fall 
out muchnieher 50 fromthe Zen the. and . _ Horizon, * 
2 


170 Theoremes, 


Tbe 33 Theoreme. 


The higheſt Ade of anye Baller: Circuite is fardef aitante from thy Peece, 
when ſhee is diſcharged at her vtmoſt Randon N Tr atallother | 
Randons either aboue or beneath that all P is euer 
— diſtant, and the baſcs oftheſe Triat pm bbw to — Trops- 

all, and decteaſe aſtereuen as che Horizoriralf| Nets, bot in N more 
ö * Wb £41081 


ti T 1 3 ' 7 I 


de re 


The Alritudes ofthe Circuites of Randoks do not encreaſe and decreaſe as their 
Ran eciproc alt but from — —— . a to the Zenith, doe ſtill en- 
— burr 


neith equa ho nb rl neither confttred bettene 
themſe lues, neither ordes of their Arkes of Randon. And. yet 
the encreaſc and decreaſe of their Interualles Propottions ſuch,25may be reduced 
to a Theoriks certaine, > "PS al) 


k WW 


Wt > Kearns ware 


The Hypothendfal fines of al theſe different Ciratites andes mixte pt 
of the eompoſitidn of the Ptoportidns — —— — Dy 
their Squier, But are not proportionuth e Dinger Sr 
fins Alter of Randoh, nde 


. 
— 4 
12 
* 
4 7 
* 


„e 


Tube 36 Theoreme. 


Ay two 2 35 e576 age Grade of Randon 
hal make their Horiz6fit MR N Nee rothe Auen, 
ofrheir Circul es. 20 99 


| The $7 Thieme. 
"975 A 21 aendty 5:97 1 
The Ran \Horizentallofanytno Dover dikhargedat ont Random, wil be 
alwayes ang Hor to their lines Diagonall of the ſame . n 


The zd Theme. 


The Horizontal leuell Randges of any two peeces of Artillery are euer propor- 
tionallto the ytmoſt Randges Horizancall 1 111 


The 9Theoreme, 5 


Anye two Peeces whatſoever diſcharged at onsRandoe doe ever make cheir 
lines Diagonall,and lines of Altitude Proportionallhowſocuer the Proportions of 


their charges vary, 


Any two Peeces whatſoever dif at one grade of Randon . en 
clining or Geclining W ſhallneuertheleſſemake their Ranges ebene 
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their lines Di- gonall and Altitudcs of thoſe their different Ranges. Alhert the 
Peeces be charged wit ha different kinde of Proportion ot Poulder and Ballet .o 
as the ſt ot be made ina faire Calme dae, un in theſe caſes alwaics preſuppoſed be- 
cauſe for ſuch vncettaine Accidents tiere cannot (ert. ine Rules Artificual be pre- 


ſcribed. 


The 41 Theorems. 


One Peece diſcharged at ſeuerall Randons vnder the vtmoſt Randon bemg a 
like charged and diſc harged, and the Peece alſo of one ten per at bothe times, ſhall 
ever make ſcuerall Randges. But if ſhe be diſcharged at ſeuerall Randon, the one a- 
boue the Tropebe point, the other vader, Then may their Ranges be equall notwith- 
2 their Randons, Lines Diagenall, Altituder, Baſes, and Lines Hypethenuſzll, be 

erent. 


The 43 Theoreme. 


When anye Peeceſ being twiſe diſcharged at ſeuerall Randons, the one aboue 
the other, beneath the Tropike pointe ) ſhall make the ſame or equall Rindes inen 
Horiz,omtdll pine. the middle grade betweene thoſe ſeueral Mountes is very nigh 
the grade of vtmoſt Randon: and the Peece Mounted to that middle grade, ſhall 
then make verye nighe his vtmoſt Horic antall Randge. 


The 43 Theoreme. 


The grade of vtmoſt Randon or pointe Trqicall of any Peece ina Phhyne He- 
ria ont all ſhall not be the Tr ical grade oft} at Peece, in a Plaine dec lining or en- 
clining, but an other Peculiar to that Angle of Inclination or Des lination. 


The 44 Theoreme. 


Any Peece diſchargedat his grade ofvtmoſt aduantage Horizontal vpona Plaine 
enc lining, ſhall not make ſo great a Randge as on his plaine Heri cant all: But contra- 
riwiſe on a Plaine diſcending ſhall m. ke a farther Range. 


The 45 Theoreme. 


A Peece diſcharged firſt at his dew leuel, and againe at his Æquorixontal grade, 
albeit inthe plaine Horrzomal/ they make equal Randges, yet in Plaines declining 
ſhalthey not ſo do, but alwayes the Leuel Rindges ſhall euer out ſhoote in all decli- 
ning Plaines the Rindge of that grade Equorizontall. 


The 46 Theoreme. 


A Peece diſchargedat any grade from the Zenitheto the grade Equorizontal. 


{hal alwayes make a greater Range in:ny Plaine enclining or declining, then on the 
Plaine Horizon: all. 


T le 
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The 47 Theoreme, 


In all Plaines enclining at all Randons berweene the Horizantal Leuel and 
pointe Tropicall, all Peeces ſhoote further in their Plaines Horizontal! , then on 
any enclining , and contrarye wiſe in Playnes Declining , But aboue the 
Tropike grade not alwayes ſo,but ſometimes, and not alwayes conttary. 


In any — . — — ifanye Peece of Ordinance 
be diſcharged being Parallele or Equediltant to that plaine, and the firſte graze or 
bounde noted. If the ſame Pecce be with like charge vniformely charged and diſ- 
| ol Randon as may cauſe the Buder Range the former 
grade of the , Which lyerhberweene theſe two 
Mountes,ſhalbe very nighe the grade of vtmoſt aduantage,for that enc — or de- 
clining plaine. The whichin all plaines enclining, wil bee aboue the xrmolt Range 
Horizontal, and in all declining vuder. 


ny 


The 49 Theorenve. 


In all enclining or declining playnes, as the grade Tropike of greateſt aduantag 
1 — ions o — greet 
Randon differ,whether they be ac counted from the Zennhe, Horizon or { 


ini or deckmng But per inſuchan llwedandertamemannerw may bee: 
c. 


duced to a Ti 
The go Thearene, 


In all Grades of Randon, and in all manner of Peeces , whether the playnes be 
— — Inclination or Declination, the Dien Lines are ſtil pro- 

i to thoſe of the plaines erte 1 — taken by Graduation 
the Tenithe, in all Peeces wharſocuer . Burt the Lines of A/cicmder, their Baſes 
and Lines are euer different in euery ſeuerall Angle bothe of Inclina- 
tion and decli nd varye by fucha different ion fromthe Herriz.on- 
tall. as they are to be diſcouered by a ſeueral Methode of Calculation. 


The 51 Theoreme. 


Such Theerikgr,Scaler,and Inſtruments, may bee framed for the Inuention of theſe 

ſtrange iom of Altitades, Lines Diagonall,and Ranges Horizamall,as thereby 
with the ayde of Calculations Arithmeticall,,andſome Rules Geomerricall, a man may 
exactly and readely diſcouer the true Circuites and Ranges of the Buller; of al Pee- 
ces of Ordinance whatſocuer,mounted howſocuer,and vpon all grounds or plaines 


enclining or declining,that can be Imagined,zsſbortly to the world by Gods grace 
ſhalbe made apparant. N | 


Certaine 
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Certaine Geometrical Problemes of great vſe 
erntet for the wnderitanding of my other Treatize 
» Archiutetture Mihtarie and Nauticall 
and great Artillery. 


The fyrſt Probleme. 


gruen to mahe two other proportionall,wher eof any one 
Abe equal to any other right line aſſigned, 


it the two tight lines firſt giuen A and B, C a third alſe aſſigned 
© to whome or to hisequall Ideſite another retayning the ſame pto- 


A portion of AtoB. 
* 


Ke "> Pl To performe this — — ñ 


E lerect D F Perpendiculat on DE, making DE as long as A and BF 
-iB.2ndthenititbe de- A B 

Gel: hat C ſhall be the — i — —ñ— 
(He of thc tx o propor- 

tonal fonghr.cut of his — C — 


tet fromD E, as nowe l F 
make D © cquall ro Gt H 
lait of all by the z Chap- 
ter of che ſame my firite 
1o0ke. I drawe a paral- 
IcteroEFfromG, cut- 
tne DFinH., So (hall D GE 
i) G coH D retayne the 
very ſome proportion that A doth to B and D G the greater equall to C. 2 

is Arte ſerueth generallye to make 2, 3. 4. or as manye moe lines us you liſt 
pr- portivua! tu any other aſſigned, as the ingenious ful eaſily may conceive, 


The 2 Probleme. 


Haw to finde aut 4 meane Proportional betweene any tws 
right lines ginen, 


equalltrom D F, it grea- 


Dmitte A B, the two right lines giuen to ſinde a meane or middle 
ptoportionall be- 

4 | tweene them. I 

„„ e make CD equall 
to AB, that isCE 
ccquall to A and F 
te B then by the 4. Chapter 
deurje C DinhalfeatE,and yp- 
2n F; as a Centerdeſcribe the Se- 
ni-ircle CGD, then vpon Fby E fe 
te fiſt Chaprer of Longimetra, 6 


e:.C& a Perpendiculare on CD A 1 
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cutting the Circumference at G. ſo ſhall FG be the meane proportionall betweene 
A and B,which by this Probleame was required, 


The third Probleme. 


How to ſquare ame Triangle that ſhall bee 


Proponcd. 


Dmitte the Triangle A BC whereto I deſire to deliuer an equall 
Fe ſquare. Firſt therefore I pro- * ; 
J duce the fide BC , and then Am = F 
; 5! from A, I let fall che Perpeadi- 4 
| Vs cular AD, this doone by the % *% 
2H) laſt Probleme, I ſearche out \ 


the Moitic of C B, admit that E F, I conclude 2 —— I B 


the middle Proportional betweene AD and 
therefore E E the defired ſquares fide, which G 
ſhall be exactiy equallto the Proponed Triangle. 


The 4 Probleme. 


Haw to ſquare all Trapezia or right lined Polygona 
whatſoener, 


"zz DmitABCDthe Trapezium, I 

3 defire to ſquare, I reſolue it firſt 4 3 
(& into2 Triangles by B D. and then | 

by che laſt Probleme finde E E 

che ſquares fide of the Triangle 


A D, and FG of the Triangle B A 
— 2 — 5 
uitoning t EG, drawi ne 

H NEG, Weh fue Kalbe camel DIY 7— 9 


to that Trapezium, In this ſort if there were an o- 

ther Triangle adioyned to this Trapezium, to make ir Pentagonall,it were but on 

EG to erect a Petpendiculat᷑ at E, equal to the fide of chat Triangles ſquate, and ſo 

ſhould the Hypothenuſall of that nex e Rectangle Triangle bee the ſide of a ſquare 

equall to the Pentagonum, and in this ſorte we may proceed to ſquare Hexagonal, 

Heptagonal, Octogonal. and conſequently by the ſame rule and reaſon, all rightli- 
Figures whether chey be £quiangle or otherwiſe howſocuer, 


w-The 5 Probleme, 


2 nen proceed infinitely /t ill neerer and acerer to the ſqu ung of the 


/ Circle albeit he ſhall nexer thereby ſquare it perfetth according to 
g the preciſe vericy of Demonſtration Geometrical, 


II is appatant. chat whatſoeuer righlined Polygonium yee (hall within anye Circle 
deſcribe,it is alway leflethen the citcumſctibirg Circle, As in the Circle © ye may 
behould 
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behold the Hexagomem AB CDE F greater then the Triangle ACE and yet leſſe 
then the Circle, but iftheſe Circumferences bee agame diuided into halte, in the 
pointes GHIK LM, ye e frame a new Poh- 
0n1m of 12 Sides leſſe then the Circle, but 
yer more nigh in quantitie then the former, 
Aud by like ſubdiuiſion yee may proceede 
on to 24, and ſo for warde infinitely framing 
Polygona (till neerer and necrer in content 
to the Circle, but neuer exactly equall, and 
ſeeing by the former Probleme ye ate taught 
how to ſquate all ſortes of Polygona,ye may 
by this meanes finde ſquares ſtill infinitely 
mgher in quantitie to the Circle, but neuer 
exactly zquall. By which Arte Archimedes 
Stacuſanus firſt found out the Proportion of 
the Peripherie to the Diameter, to bee leſſe 
then 3 and more then 3 , and therefore 


not as VN Io to an vnitie, which ſome ſu ppoſed to be the vndoubted Proportion. 


The 6 Probleme, 


Howe to finde out the Proportion of any two right lined plaine Superſicies 
whatſoener bc they Triangler,Trapezia,or other Poſgona, and 
to g ine their true Proporitohs in right lines. 


Dmiĩt A and B the right lined plaines,whoſe Proportion I ſhould ex- 

\[ preſſe in right lines. Firſt therefore by the 4, Probleame I ſquare 

| theſe Plaines. making the ſquare of C _ tothe Pentagonall ſu- 

A perficies Aand Nen L the Perpendic ulat E E, 
* | 


e 


Woo}, InakeEF equa!l to the \ 

INCL of the — E G, EH. N | 

eyther of them "equail to the Side of the 2 

Square D, then drawing a ſttaighre Line 

frem F to H by the thirde Chapter of the 9 
ſirſt hoe fo m, I drπν n Parallele ther: 


to, cutting E H inl, I conelutſe therefore E E 
ſhall hould the lame Prophrtion to EI that 
the Pentagonum A dothto theQuadrangle 
B. and this rule is generall fer all Playnes 
whatſocuer, for in Squares et in all other 
like Figures rightlined , e Proportion of 
their Playnes 1s alway double to the cotteſ- 
pondent Side. 


Problemes. 


The 7 Probleme. 


Town * le,or other rightlined Plaine 
what ſaruer, e005 2 Lienula or Lunular 
Figare exatth equall. 


” ined Plaine where ynto I would make equal 
Lunula. Firſt therfore by the 4 Probleme, I make the Square 
o,whoſe ſide is C —————ů— 


= = 


Compaſſe to C E, 
l the pointe E, taken 0e 
ſure where Iliſt, I Leenbe the Circ 
HNO drawing the a Diameters,cu 
themſe lues Perpendicularly in the GO 
4 r in GHNo, 
win line GH and ypon 1 
che mille —— 2 Center, o —— 
my Compaſle to G or H. I deſcribe the 
Semicircumference G K H, ſo have I 
made the Lunula M comprehended of 
the 2 ArkesGKH, and GLH exactlye 
zquall to A the Rightlined Playne pro- 
poned. G F N 


A Note, 

H. the P ofibilitie o uaring the Cir» 
—.— ſecing to ws ht lined Plaine, 
4 — circular Arie 2 0 

at Þ 
— — though net per diſcaurred. 


The 8 Probleme, 


How to finds out the Center of Grazitie,or Caunter eas Center 
| of any Triangle whatſorwer. 


ere bee Kinde of Triangles equilater 
— onia or Scala, euery of 


Seal, and those 
kindes haue 


Rules bat — fake I will deliver ene generall Rule for al. 
A 


TheRule. 


From exery Angle to'the middle of bis f- 
ſide let et dove arih ne theſe 31h 1 
lines will croſſe and cut themſeluer exalth all 
one pointe , and that comune Inter ſeition 20 

Crauuie Center. 8 
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Example. 
ehen A BC the Triangle of wh.u hjnde ſooner, B E F the Aid AE points of the [ides, 
whence lines raw ne tothe oppoſite Angles craſſe all in G,which is ah ee the true . er- 
Ne Center of that Triangle, 40 A5 moji ingemonſly demonſty ated by Archimede 8 ni firſt 
Books of £quall Conmeerpeyze. : 


The 9 probleme, 


How to fi nde the Center of Crane of 4 Menſal Figure or Qunadrilzer 
T rapezia whereof 2 /ides are «quedi{{art 
or otherwiſe, 


— Dmit AB CD the Menſall Figure, proponed E and F the middle 
5. ointes of the two Parallele ſides, G the Gravitic Center of the 
| | nangle ABC found bythe laſt Probleme H. the Counterpoyze 
2 Centet ot BCD, I, the Iuterſection of E F and G H, ſhall euer be the 
& Counterpcyze Center of 
that Menſula,and G I ſhall 
alway carry the ſame proportion to H. 
that the Triangle BCD dooth toABC 
interchangeably, which is to bee remem- 
bred, becauſe yee ſhall haue vſe thereof 
heercaftcr, but eſpecially in my Artillerie 
Treatire, for di - the Counter- 
peyze Center in al kind of caſt Ordinance, C 
for placing their Eares artificiallye, &c. 
But if no two ſides be Parallele,ye may by any other line drawne from & to divide 
it intocwo other Triangles, wz. ABD and ADC and then drawmg's right hne 
from K the Grauitic Center of AB Dto L, the Gravitic Centet of AD C\ whereit 
cutteth G H v in I, ſhall be the Counterpeyze Ceater of chat Quadtilater Itape- 
zium vhatſoeuet for this rule is vn:ucr{all, 


The 10 proleme, 
1 How to finde the Comnterpeze Centers of any Quadrargl: or ot ber 


Pali gonam rig hilincd Plaine hat ſoeuer. 


Here is no Polygonum but may by ＋ 
tight lines bee deuided into Trian- 
gles and Quadrangles as hath bcene 
already at large ope ned in Planinerra. 
Admitte theretore AB CDE, the 
Polygomem , whoſe Gtauitie Center 1 
deſire , drawing therefore the line E B. 
Iteſolue that Figure into the Triangle 
AER. andthe Quadrangle EBC D. & 
Nov by the gend Problemes, I find 
F the C Center of the Tri- 
angle, and Got the Quadrangle, con- 
joyninyrhem wich the line G F. Againe 
I divide the ſame Pentag onum by the 
hneAC;iacothe Triangle A CB. and 
the Quadtangle AED C, and conioy- | 
— Ce 3 ning 


D 
* 
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ning likewiſe the Center of the Triangle A B Cat I, and the Center of the Qua- 
di angle AE DCatH,withtherightlineH I, Their commune InterſeRion in K. 
ſhall be the Gravity Center of that * 7 Inthis manner as you were firſte 
taught by the Counterpoyze Centers of Triangles 5 ro finde out the Centers of a 
— and now by the Grauitie Centers of a Triangle and Quadrangle, te 
diſcover the Center of any Pentagomm, ſo may you likewiſe by the Centers of a 
Pentagonum and Triangle, ſearche out the Grauitie Center of an Hexagonum, and 
ſo by one and the ſame Engine, proceede infinitely to all tightuned Plaine Super- 
ficies whatſocuer. | 


The 11 probleme, 


Howe te finde out two meane propertionall lines betweene any 
two right lines aſſigned, 


Dmit A B. and B C. the two lines aſſigned, BC being Perpendiculatly placed 
A AB Idrawe AC, and vpon D the middle of that H hemuſa, as 4 
ing my Compaſſe to the Semidiameter DA, I deſcribe the Semicircum- 

rens AEC, and extending 
out the ſides B A and B C, laying 
my Rular to E, Itutne it about to 
and fro on that pointe, ill I finde it 
Cur, thoſe former extended lines 
in Gand F, equally ditante from 
the Center D, which by the Ruler 
and Compaſſes A.. is 
ſoone performed. Now I conclude 
A F, and CG ſhall bee the ewo ; 
meane jonals defired. 
And this of al other the Invertions 
of Plato, Apollonins, Sporus, Diocles, | 
Architas, Menechmus, Eratoſthenes, | 
Diecles Nicomedus,and many other 7 
famous Geometricians 1 like beſt, 
for ready performance of this concluſion, whoſe ſeueral MethodesIcould heere ad- 
ioyne, bur I loue Breuitie. | 


The n probleme, 


Har to dauble or treble am Cube, Sphere, ur other Platomedllreguler or 
Bader in my Pantometriadeſcribed,or am other Solide of what forme ſamer, 
and to diſconer the Proportion of the ſides Diameters,or other correſ< 
ponding lines in any like Solider,the Proportion of whoſe 
waight and Craſſitude is knowne. 
A 1 is demonfirated by Exclide, that not onely in Spheres and Cubes, 
bdutin all other yniforme and like Bodyes, the Solides hould alwayes 
Ta ple the Proportion of their DimetientsSides, or other correſpon- 
dent componing lines. Yee ſhall therefore firſt in lines ſet done the 
Proportion proponed of the Solide Bodyes,and then between thoſe 


having 


WHY 
3 


ESSAY lines by the laſt Probleame , ſearche out two meane 


theſe ſhall diſcouer the Proportion of their ſides or Dimetients , and 
one ſide giuen by the firſt Probleame, the othet is reucaled. 


Example 
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Example. 


Admit A B che fide of the Cube or Diameter of that Sphæte, which 1 defire to 
treble,that is to finde out the fide or Diameter of ſuch an other Cube or Sphæte, as 
ſhall in quantitie or 
waight ifthey be Home- 

gene4 bee treble to the 
other. 

To reſolue this I ſet 
downe the lines Dand 
C.retaining the preſcri- 
bed Propontionviz,of I 
to 3. and then by thelaſt A 8 


Probleme Iſearche out — — 

E 8nd F, the 2 meane 2 | 
Proportionals betu cen A 3 — — 
tem, and by tbe firſſe of 0 
Probleme likewiſe the — 

line G. retaining to AB G 

the Proportion of F to 
E. Gtherefore Iconelude ſhall be exactly the fide of that Cube or Diameter of that 
Baull that ſhall be treble to the other. And as you haue doone in this Example of 
Trebie, ſo are you to proc eede in any other Proportion, ſetting firſt downe in lines 


the proponed proportions ſolide, and then proceeding tothe ⁊ lines meane propor- 
tionall,the Methode is all one, and therefore ſuperfluous to vſe mo wordes. tu 


TH Rule houldeth not onely in Sphearer, and all other the Plat onicall or tran(formed Bo- 

dhe but viz all other vniforme or hike Solides, of what ſhape or forme ſo ener they bee, as 
Tuner, Ta 1,Columnes Statues, Pylaſtert, Beamer, Maſter, Shipper, and Ordinance, 
of all ſortes conferred with their like. But the rare vſe of theſe Problemes ſhall apprare heere= 

not onely in my Treatize of great Artillerie, but alſo of Architecture Nauticall 
fer the innent ion of the Proportion and true quantities of the Keeler, Beames, Maſts, 
Tarder,and all other Members or P artes of Shipper fer all Quantities 
and Burda nt and that fur all H Toulder, Shapes, Proportions, 
Conditions , and Qualities 


whatſoexcr, 


VICTRIX TANDEM TRIVMPHABIT 
VERITAS. 


-J i " 60 4 
= 


Faulteseſcaped. PR 


Pas 34 line 41, for been reads betweene, 
and for but ſuch read: but for ſutche. 
P. 38. La, fe confideringread concerning, 
P.; v. L. 3. fer if reade ſins. 
Pa.66. Li. i, for or meaſure reads or other- 
wiſe meaſure, | 

Pag,74- Li, 11,for 146reade 140. 
P. 76 lig fer you drawreade you not draw. 
Pl for gal $2. 
P.85.L.32,for 15753 reade 14375. 
P. . L. 7, for 38g reade 880, 

| Pa.g3.Li n, fer go reade 60. 


Pag.9z Lin, 5,for gooorrad 80000, and | P 


lkewiſe in the 1 Aline. 
Po4L.g,fovF is rad: 3. is. 
P. 106. L.3. fer 45 +reade 49+ 
P. 0%. LH laſt,for N to graad :] to 4 
Pa. 0, Li l, for contayning Cireles, xc ade 
contained Circles, and in th Margent, 

for Tetraedton 20,reade Tetraedton 10. 
Pa.u 3, Liu, fer 729reade 720. 
— — 2 — 

.n 6.Lin.13, for qreade v4. 

$, ATTY L 
Pa. Lin. 2,for 3 readey,. 
P. 123. L. 28, for to times reade 20 times. 


Pag. 12 31-35 for read: . 


P. 125. Ln, fo 16 f read 163. 
P.n7.L.17. YYY 
P. Lao fe NAA 888 +. 
P 127.L.22, for Lreade 4. | 

P 13.L 27 for TAL N-; 
P..28.L,30,for +v/F'yreade ++ 
Fa.i30,L.8,for 3 reade 4. 


Pa. 30. L. 33. fr CE. xread- C E ine x. 


Pag.13 3. Li. 32, for ſuppoſed Octaedtons, 
reade ſuppoſed i. Octaedrons. 

Pag.133 Li.42, for i; reade * 

Pag. 134. L. i. for & N read. Ff I uud inthe 
Ma gent. for Tettaedrous ſide, reade 
Tetracdrons fide. 1. 

P.135.L.4. for VN reade 24. 

Pa z — for diuided ;6,reade divided 

Y 36. 

P.1gg.1.38 for ſide ſquate, rrad fide 5,ſquare 

P.r36.L.:3. — 12. EY 

137. Lao, for read. 17 

P. 138. l. S for ſide 3 deduct read ſide Deduct 

P. 141. LS r NV. S reade v. 168. 
and in the Margent, for v pv. 310 reade 
F. zo. 

P. 141. L 22. for V F188 reade F180. 

P.141i.L24. for VF'v.168. reade VN v.108. 
and the lißę in line 26. 

Pa. 141. L. 4. fer V I read: 3. 

P. 15 2. l 25 for concent or reade content of. 

P.; l. L. 16. for 120703 reade 12070% L. 

p.15 t. LI. for 557 reade 22. and for 2471 
read 2221. 


- T 
at5tLi7 for VF v.34 —v FreadvF'v. 
0 74 


iL N va, Nr 
paig z. Laz. for πN, r „„. 


TIL 
LILLE e448 
15 * . 


pa. 153. L. 26, fur read VF LS 
pag. 165. L. 16. for 48 rende 14. 

pag. 167. L. for + Foy reade r 

| 


In page 147, there wamteth at che ende theſe two I heeremes enſuing. 


oda edrons Dimetient exceedeth in power the Dimetient of Icoſacdron by the 
Diameter of Dodecaedrons Baſis internall Circle. 


SS =. 


